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Volume 1, Part 1, Chapter 2 
Classification Regulations 


Effective Date 1 January 2015 
a Introduction 


(Part only shown) 
Definition of Hull Naval Class 


Naval Ship Classification may be regarded as the develop- 

ment and worldwide implementation of published Rules and 

Regulations, which, in conjunction with proper care and 

conduct on the part of the Owner, will provide for: 

1. the structural strength and the watertight integrity of all 
essential parts of the hull and its appendages; this 
includes compliance with a suitable damage stability 
standard accepted by ER Lloyd’s Register (hereinafter 
referred to as ’LR’); 

2 the safety and reliability of propulsion, steering and other 
essential auxiliary engineering systems; 

3. the operation and functioning of associated systems 
installed for operational requirements relating to the ship 
type; and 

4. the effectiveness of other defined features and systems 
which have been built into the ship in order to establish 
and maintain basic conditions on board whereby 
appropriate stores, fuels, equipment and personnel can 
be safely carried whilst the ship is at sea, at anchor, or 
moored in harbour. 


A naval ship is said to be in Class when the Rules and 
Regulations which pertain to it have been complied with, or 
compliance, equivalent to the Rules, has been ascertained. 
LR maintains these provisions by way of periodical visits by 
its Surveyors to the ship as defined in the Regulations in order 
to ascertain that the vessel currently complies with those 
Rules and Regulations. Records of any defects found, or 
modifications carried out, between visits by LR susreyers 
Surveyors, which may affect Classification, are to be main- 
tained. Any defects found are to be reported to LR with the 
minimum of delay. The records will form the basis of remedial 
action, where necessary, for maintenance of Class. 


Options 


The handling of safety matters such as ship’s stability, He 
saving life-saving appliances, pollution prevention arrange- 
ments and structural fire protection, fire detection and 
extinction arrangements is the prerogative of the Owner and 
his delegated NavatAutherty Naval Administration. However, 
where these matters are delegated to LR they will be under- 
taken in accordance with agreed procedures and appropriate 
class notations will be assigned and entered into the vessel’s 
Classification record. 


Transfer of Information 


To achieve naval class it is imperative to ensure that 
communication between LR, the Owner, Ne» Naval 
Administration, Prime Contractor, Designer and Builder is 
effective. In designing, building and maintaining a ship to 
class, it is essential that liaison between the various parties 
involved is assured. In particular, formal written contracts are 


essential for commercial reasons between the contractors, but 
an additional responsibility rests with all participants to ensure 
that naval class leads to a transparency of information during 
construction and thereafter. 


E Section 1 
Conditions for Classification 


1.1 Framework of Classification 


1.1.3 Compliance with the Rules does not relieve the 
designer of He their responsibilities for compliance with the 
specticatiern Owner's and Naval Administration’s aad+he 
requirements for the overall design features, ard in-service 
performance, certification requirements, and standards to 
which the ship is to be built e-#he-shis. 


7.7.5 In addition to confirming compliance with the Rules, 
LR will, in conjunction with the Nevel-Autherty Naval 
Administration, require to be satisfied that the ship is suitable 
for the geographical or other limits or conditions of the service 
requested. 


7.1.8 Where LR is acting on behalf of the MewelAuthorhy 
Naval Administration, any relevant requirements of the Newa 
Autherty Naval Administration are to be identified and advised 
to LR in writing. 


Autherty stability and subdivision arrangements are to comply 
with and be maintained in compliance with a specified stan- 
dard(s). The specified standard(s) and on-going certification 
regime are to be notified to LR by the Naval Administration in 
writing. Where the NavetAutherty Naval Administration, or its 
designatec_agency recognised organisation, approves the 
arrangements for compliance with the required stability and 
subdivision standards, a copy of the following documentation 
is to be submitted: 

° approval documentation issued by the NevelActhorty 
Naval Administration stating that arrangements have 
been examined against the required standard and are 
acceptable. 

e accepted arrangements of openings, closing appliances, 
vents, etc., such that the limits of the watertight integrity 
may be defined at the design draught. From these limits 
the pressure heads for watertight structure and water- 
tight/weathertight closing requirements for openings, 
etc., can be identified. 

Alternatively, Heye-s-Registerthereinater+eferred+e-as-L RY} 

where requested, LR will approve the arrangements against 

the regeo agreed standard(s). 


1.1.10 Itis a requirement of classification that fire safety 
arrangements are to comply with and be maintained in compli- 
ance with a specified standard(s). The specified standard(s) and 
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ongoing certification regime are to be notified to LR by the 
NavalAutherty Naval Administration in writing. KRaxttLSreide 

0 ; 
Actherth.—see-aise-e-0-forthe-FiREretatien- Alternatively, 
where requested, LR will approve the arrangements against 
the agreed standard(s). 


7.7.73 Itis a requirement of classification that magazine 
safety arrangements are to comply with and be maintained in 
compliance with a specified standard(s). The specified 
standard(s) and ongoing certification regime are to be notified 
to LR by the NavetAutherty Naval Administration in writing. 
LR will provide advice on this aspect at the request of the 


Owner/NavetAutherty Naval Administration. 


1.4 Owner’s responsibilities 


1.4.3 Where the Na4Owner/Naval Administration iden- 
tifies standards, conducts audits or issues certificates, and 
the responsibility has not been delegated to LR, LR is to be 
advised of the identity of the Nevel—Authedty 
Naval Administration and is to be furnished with all appropriate 
standards and to have full access to the NavalAutherty: Naval 
Administration at all times. 


a Section 2 
Scope of the Rules 


2.1 Applicable ship types 


(Part only shown) 
2.1.1 The Rules are applicable to naval ships designed 
and constructed for the purpose of carrying and operating 
naval systems. For the purposes of Classification, naval ships 
can be grouped into four categories as follows: 
(d) NSA ships 
This category covers auxiliary naval ships used for the 
support of civil and naval operations. They may have a 
variety of roles including the movement of military and 
other personnel, ammunition, vehicles, stores and fuels 
and the transfer of such to other naval ships. They do 
not have a defined offensive role but may have a limited 
self-defence capability. In general, the ships will comply 
with LR’s Rules for Ships and any relevant requirements 
in Ch 3,17 and satisfy as far as practicable the require- 
ments of the International Conventions applicable to the 
ship type. Any deviation from the applicable International 
Convention requires agreement with +he-Nas-erNevat 
Autherty—arcd—_where—appicable the National 
Administration. A Design and Operating Scenario 
Statement declared by the Ney Owner stating the role 
of the ship in terms of the carriage of equipment, person- 
nel, stores and fuels is to be acceptable to LR. The 
assignment of the NSA ship type notation is dependent 
on the ship being in Machinery Naval Class with the 
LMC, & LMC, [¥]LMC, LMC or MCH notations. 
There are special requirements for hovercraft, mine-sweepers, 
landing ships, which are to be designed in accordance with 
the appropriate sestiers Sections of relevant LR’s Rules and 
Regulations. 


2.2 Definitions 


2.2.6 NavatAutherty Naval Administration. An authority 
or authorities nominated by the Owner responsible for providing 
regulation associated with procurement and support of the 
ship. The NavatAutherty Naval Administration may also be 
responsible for identifying appropriate standards, auditing and 
certification. The NavelLAuthedty Naval Administration could 
be a Government department, Statutory Authority, LR or an 
independent organisation with appropriate standing. In the 
absence of a clearly defined Naval Administration, LR will refer 
to the Owner. 


2.2.13 Stability information. Documents required for 
stability certification. Fre-term—eHatermatenistete 
specified bythe Navaho 


2.2.14 Standard. A set of appropriate requirements 
and/or criteria that are to be agreed by the Naval 
Administration prior to the plan appraisal stage. 


224 2.2.15 concer! of persone. Operations. ‘The 


Concept of Searels CRE is a Seine of an 
Owner’s intentions for the operation of the ship. The ConOps 
describes the ship’s intended service in terms of purpose and 
function #retding-ereudAg: and is to include, but not be limited 
to, information on the following: crewing, operational speeds, 
wave heights, displacements, service area, temperatures, 
motions, #ight-deck alicrett and boat operations; aie 


ihe conge ho Shand peters Tee EENE 


foreseeable, normal and abnormal conditions. The ConOps is 
to be provided by the Owner. LR may accept alternative 
documents where these provide the information which would 
be included within the ConOps, in such cases the relevant 
sections providing the information required to provide 
equivalence with the ConOps are to be identified. 


2.2.16 System Operational Concept. A System 
Operational Concept is a description of the intended 
operation of each of the major ship systems, that is those 
comprised of sub-systems and equipment referenced within 
the Rules. The System Operational Concept is to 
demonstrate that the systems’ architecture, configuration and 
criticality meet the requirements of the operational scenarios 
defined by the ConOps. The System Operational Concept 
statements are to be agreed between the designer and the 
Owner. LR may accept alternative documents where these 
provide the information which would be included within the 
System Operational Concept. In such cases the relevant 
sections providing the information required to provide 
equivalence with the System Operational Concept are to be 
identified. 


2.2.17 System Design Description. The System Design 
Description is a document that describes the design of a 
system or equipment. The System Design Description details 
the system’s capability and functionality under all normal and 
reasonably foreseeable abnormal operating and fault 
conditions. The System Design Description documents are to 
be agreed between the designer and the Owner. LR may 
accept alternative documents where these provide the 
information which would be included within the System 
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Design Description. In such cases the relevant sections 
providing the information required to provide equivalence with 
the System Design Description are to be identified. 


2.2.18 Engineering and Safety Justification. A 
statement or report which provides a reasoned and 
compelling argument supported by a suitable body of 
evidence, that either the system or sub-system under 
consideration will operate as intended for a defined 
application in a defined environment or in the case of a 
deviation from the Rules, evidence that the proposed 
alternative arrangements are equivalent. This is to include 
details of the safety implications and protective measures to 
be implemented to mitigate risks associated with the system 
or alternative arrangements. It may include references to 
design standards used, assumptions and technical evidence 
such as analysis or test reports. Where required this is to be 
derived from a Risk Based Analysis in accordance with Vol 1, 
Pt 1, Ch 2. It may include: 

(a) Possible failure modes of internal components and 
measures adopted to mitigate such failures that may 
have an effect on the internal machinery or the surround- 
ing environment/structures/systems, taking due account 
of suitability of materials and the effects of stress raisers, 
etc. 


(b) Operating parameters and any required limitations. 

(c) Details of life-limited critical components, including their 
declared lives and residual lives or balance of planned 
life remaining, in terms of operating time or operating 
cycles, or where life is derived from declared acceptance 
criteria, and the associated maintenance strategies. 

(d) Installation arrangements. 

(e) Details of potential failures that could lead to hazardous 


or major consequences and/or degradation in systems 
performance that could lead to failures and which are to 
be notified to the Operators. 

(f Common failure modes and measures to minimise 
potential single points of failure such as system redun- 
dancy and environmental separation of equipment and 
services. 

(g) Identification of failure modes of the defined integrated 
system. 

In addition, an Engineering and Safety justification is to be 

provided for each deviation from the Rule requirements, such 

deviations are normally raised by the designer or Builder and 
are to be agreed with the Owner and Naval Administration. In 
some cases a full justification and Risk Assessment may be 
required. See Requirements for Machinery and Engineering 
Systems of Unconventional Design, Vol 2, Pt 1, Ch 2 and 
Risk Assessment (RA) Vol 2, Pt 1, Ch 2,17. 


ih Section 3 
Character of Classification and 
Class notations 


3-H 3.2 Tailoring - Departures from the Rules and 
Rule additions 


ott 3.2.1 In general, there are different levels of devi- 
ation from the Rules: 


(a) Interpretations are applied where strict compliance with 
a Rule requirement cannot be achieved but where the 
proposed arrangement clearly satisfies the intent of the 
Rules. The decision to apply an interpretation is at LR’s 
discretion and will be recorded in design appraisal 
documentation. 

(b) Exceptions or concessions are non-compliances with 
Rule requirements where LR is satisfied that the arrange- 
ments presented are an acceptable alternative to its 
Rules on the basis of a+echricaltusttcatorn an 
Engineering and Safety Justification Report. Exceptions 
are normally raised by the designer or Builder and are to 
be agreed with the Owner and NavetAutherty Naval 
Administration. 

(c) Alternatives are deviations which represent a significant 
change to the Rule requirements. They may involve the 
use of an alternative standard to replace a Rule Chapter. 
In such cases, the (NS) character is to be appended to 
the notation, see 3-46 3.3.5. LR is to be satisfied that 
the arrangements are an acceptable technical alterna- 
tive. Alternatives are normally raised by the designer or 
Builder and are to be agreed with the Owner and Newa 
Anthorty Naval Administration. A tailoring document or 
design-statemrent System Design Description is required 
to define the alternative proposal in advance of design 
appraisal. 


Ste 3.2.2 Tailoring is to be agreed between LR and 
the NavelAuthorty Naval Administration. Where a departure 
from the Rules is not agreed by LR, an exemption is required 
from the NavatAutherdt Naval Administration at Board level. 


SA+43 3.2.3 Additions may involve the use of a standard 
in addition to the LR Rule requirements. In such cases, the 
(NS) character is to be appended to the notation, see 3.2.5. 
Additions are normally raised by the designer or Builder and 
are to be agreed with the Owner and NavelAutherty Naval 
Administration. A tailoring document or desigr-staterent 
System Design Description is required to define the addition in 
advance of design appraisal. 


S-t++4 3.2.4 A-Feehricat An Engineering and Safety 
justification is to be provided for each deviation from the Rule 
requirements, see 2.2.17. tAserme-cases-atulttusticater-and 
Disk! iad pap . 


SA+LS 3.2.5 At the design stage, departures from the 

Rules or additional requirements may be captured in a tailoring 

document developed by the designer. Tailoring is defined as 

the process by which specific requirements of a standard, 

specification or similar document are selected and used to 

meet the needs of a project. The tailoring document should 

cover subjects such as: 

(a) Additional standards; 

(b) Additional cHerntreexitements requirements of the Naval 
Administration or the Owner; 

c) Additional designer requirements; 

d) Interpretations; 

e) Exceptions/non-compliances against Rules; 

f) Exceptions/non-compliances against other defined 

standards or design policies; 

(g) Equipment and component procurement. 
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The tailoring document should clearly define the paragraphs 
of the Rules which are modified, what alternative requirements 
are to be used and reference to the techRicattusttcation 
Engineering and Safety Justification, where appropriate. The 
tailoring document is to be submitted with the plans at the 
time of appraisal and referenced in appraisal documentation. 


SH+46 3.2.6 At the build and through-life stages, signifi- 
cant non-compliances, alternative or additional requirements 
will be recorded by LR as exceptions, using appropriate docu- 
mentation. They will be clearly defined and referenced in the 
Classification Certificates and any associated registers. 


323.3 Character symbols 


Existing paragraphs 3.2.1 to 3.2.4 have been renumbered 
3.3.1 to 3.3.4. 


3228 3.3.5 PreNawrorNeraLActherhy-mayspecthy 
ateraatye Alternative or additional standards relating to 
the application of a character symbol or Class notation 
may be specified. Where these alternative or additional stan- 
dards have been agreed by LR and the Naval Administration, a 
formal process for approval, construction, testing and verifica- 
tion throughout life has been established, this feature will be 
recognised by the addition of (NS) to a character symbol or 
Class notation. See also &+ 3.2. The alternative or additional 
requirements o+he-Nax-orNevaltuthedty are to be clearly 
defined and referenced in the Classification Certificates and 
any required registers such as the register of lifting appliances. 
The following are examples of character symbols and Class 


notations that may recognise Naw-erNavalAutherbh+reauire- 
FRents-asthey-mayappearinthe-vessets-Classiteation-recerd 


alternative or additional standards: 
A(NS) Ship built or accepted into Naval Class in 
accordance with LR’s Rules and Regulations for 
assignment of the A character and defred Navy 
erNavatAthorty+reeriremernts additional 


specified requirements, see 3.2.5 and 3.3.5. 


LMC(NS) Propelling and essential auxiliary machinery 
constructed, installed and tested under Special 
Survey in accordance with LR’s Rules and 
Regulations for assignment of #LMC Class 
notation and defredNaxs-erNavetAwiherty 
reerirerrerts additional specified requirements, 
see 3.2.5 and 3.3.5. 

LA(NS) Lifting appliances designed and built in 

accordance with an agreed standard equivalent 

to LR’s Code for Lifting Appliances in a Marine 

Environment (LAME) etequveterntstarndard ter 


assignmentetLA-Class_-retater-anc-additicrat 

defined requirements of the Navy-er-Navet 

Autherty. 
FIRE(NS) Fire protection functional requirements are in 
accordance with LR’s requirements for 
assignment of FIRE Class notation and 
additional requirernents—of the-Naw-or Naval 
Autherty specified fire safety requirements, see 
3.2.5 and 3.3.5. 


3226 3.3.6 Proposals to apply the additional Naw-er 
NavaltAuthedb-recegnitier symbol (NS) to a character symbol 
or Class notation are to be made to LR with details of #e 
NawrorNavelAutheri-reauirements the standard, see 3.2.5 
and 3.3.5, together with proposed processes for approval, 
construction, testing and verification throughout life. 


Existing sub-Section 3.3 has been renumbered 3.4. 


343.5 Ship type notations 


Existing paragraphs 3.4.1 to 3.4.5 have been renumbered 
3.5.1 to 3.5.5. 


3-46 3.5.6 NS3 vessels: 

fa}—For vessels being built to the NS3 notation, the following 
shall apply where the vessel is also being designed and 
built to comply with appropriate statutory regulations for 
the intended service of the vessel. 

(pa) LR is to be contracted to issue Statements of 
Compliance with the nominated statutory regulation. 
Appropriate statutory regulations may include, but are 


not limited to: 
(i) International Convention for the Safety of Life at 
Sea. 
(ii) Code of Safety for Special Purpose Ships (SPS 
Code). 


(iii) UK MCA Small Commercial Vessel and Pilot Boat 
(SCV) Code or similar recognised regulation or 
National Standard. 

(eb) Vessels are to be certified for Intact and Damaged 
Stability, and Carriage of Munitions by a Recognised 
Organisation. Other statutory requirements such as 
compliance with the International Convention for the 
Prevention of Pollution from Ships should also be issued 
by a recognised Organisation. 

(Ac) Details of required certification are to be submitted to LR 
at the time of contracting. Form 2506 is to be used for 
this information. 

(ed) Where a vessel is so contracted, the following aspects 
of the Rules for Naval Ships will be exempted for the 
requirements of Classification: 

All requirements for a NaveltAutherdty Naval 
Administration to agree the contents of: 
(i) Concept of Operations Document(s). 
(ii) Design Statements. 
(iii) | Other aspects as wherever referred to in the 
Rules are not applicable. 

(fe) The requirements of Pt 5, Ch 4,6.1.4 are to be complied 
with. 

(gf) The limits of the Operating Envelope to which the hull 
structure has been approved, are to be displayed 
prominently in the wheelhouse. 

(Ag) Where a vessel is to be Classed using this approach, any 
exemptions are to be agreed by the NavelAutherty 
Naval Administration and justified by using the approach 
set out in Vol 2, Pt 1, Ch 5, Requirements for Machinery 
and Engineering Systems of Unconventional Design. 


Existing sub-Sections 3.5 and 3.6 have been renumbered 3.6 
and 3.7. 
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3:7 3.8 Military Distinction notations 


(Part only shown) 
St 3.8.1 Military Distinction notations may be 
assigned if a particular feature relating to military loads has 
been incorporated in the design. The requirements for all the 
Military dtstActer Distinction notations are given in Part 4. 
* MD This FAtitan-distretes Military Distinction notation 
will be assigned when military aspects of the ship 
have been constructed under LR’s Special Survey 
and in accordance with LR’s Rules and 
Regulations. 
This Fattarnrdistacter Military Distinction notation 
will be assigned when military aspects of the ship 
have been constructed under LR’s Special Survey 
in accordance with plans approved by the Newe 
Author: Naval Administration in accordance with 
Rules and Regulations equivalent to those of LR. 
MD This FAtitandistrcter Military Distinction notation 
will be assigned when military aspects of the ship 
have been assessed by the NavelAutherdty Naval 
Administration in accordance with the Rules and 
Regulations equivalent to those of LR. 


Existing sub-Section 3.8 has been renumbered 3.9. 


39 3.10 Other notations 


(Part only shown) 

3-9-+ 3.10.1 LAP. This optional special feature Class 
notation will be assigned to the ship in respect of the lifting 
appliances fitted which are designed and built in accordance 
with LR’s Code for Lifting Appliances in a Marine Environment 
(LAME) or equivalent standard, but where it is not mandated 
by the LA notation, see 3.9.2. This notation will be assigned in 
association with a register of lifting appliances listing the 
appliances covered. The register, which is to be attached to 
the Classification Certificate, is the responsibility of the 
designerOwner and should include the following lifting 
appliances, where fitted as appropriate: 


Existing paragraphs 3.9.2 to 3.9.24 have been renumbered 
3.10.2 to 3.10.24. 


Existing sub-Section 3.10 has been deleted in its entirety. 


bai Section 4 


Surveys - General 
4.1 New construction 


4.1.5 # Where requested, LR will check the intact and 
damage stability calculations and approve the Stability infor- 
mation Hraccerdance-with-a-starndarc-acceptable-tothe-Mayat 
Attherb-aadte in accordance with the agreed standard(s). 


(Part only shown) 

4.1.8 Life-Saving and Evacuation - LSAE 

The arrangements for life-saving and evacuation are to be 

examined to ensure that the following life-saving and 

evacuation objectives have been satisfied: 

(a) Evacuation Objective. Arrangements are to be provided 
to enable personnel to evacuate the ship safely and ina 
time acceptable to the NavelAutherty Naval 


Administration. 


4.3 Existing ships 


4.3.1 Classification of ships not built under LR survey. 
The requirements of LR for the Classification of ships which 
have not been built under LR’s Survey are indicated in 
Ch 3,16. Special consideration will be given to ships that have 
been designed, constructed and maintained to appreprate 
specified standards-+ecegnised- by the Naval Autherty, and to 
ships transferring Class to LR from another recognised 
Classification Society who have appropriate Naval Ship Rules. 


4.4 Damages, repairs and alterations 


4.4.5 When at any survey it is found that any damage, 
defect, or breakdown (see 1.1.7) is of such a nature that it 
does not require immediate permanent repair, but is 
sufficiently serious to require rectification by a prescribed date 
in order to maintain Class, a suitable Condition of Class is to 
be imposed by the Surveyors and recommended for 
consideration. This condition may be designated as an 
operational defect, under the Owner’s control, but LR needs 
to be kept advised as to proposed actions. The technical 
impact of any deficiency on the operational needs of the ship 
must be considered by the seye Surveyor in liaison with 
the OwnerANevatAutherty before a decision is made with 
regard to corrective action. 


4.4.8 Plans and particulars of any proposed alterations 
(Mods. or A’s and A’s) to the approved scantlings and 
arrangements of the hull, machinery and engineering systems 
are to be submitted by the Owners eeButders or their 
representatives for approval by LR and such alterations are to 
be carried out to the satisfaction of LR’s Surveyors. 


4.5 Existing ships - Periodical Surveys 


46-22 j j j j } HH j 
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E Section 6 
Classification of machinery with 
[X]LMC or MCH notation 


6.2 Appraisal and records 


6.2.1 To facilitate survey and compilation of classification 
records, the same plans and information that are required for 
a ship being accepted into class with the LMC notation, are 
required to be submitted for the alternative notation # LMC 
or MCH for appraisal and information. Plans are not required 
where machinery and equipment kes have previously been 
{ype approved-ia by LR . In these cases it is only necessary to 
submit details of the machinery and equipment together with 
details of the previous approval. 


6.3 Survey and inspection 


6.3.1 The manufacturer’s certificate for acceptance of 

machinery and equipment for assignment of the [¥]LMC or 

MCH notation is to be in the English language and include the 

following information: 

a) Design and manufacturing standard(s) used. 

b) Materials used for construction of key components and 

their sources. 

c) Details of the quality control system applied during 

design, manufacture and testing, and of any software 

maintenance. 

d) Details of any type approval or type testing. 

e) Details of installation and testing recommendations for 
the machinery or equipment. 

The manufacturer is to have a recognised quality manage- 

ment system certified by an IACS member or a Notified Body. 


6.3.3 Acceptance of manufacturer’s certificates for items 
of machinery for propulsion (including propulsion gearing with 
single input/output arrangements) and for electrical power 
generation and for other auxiliary machinery for essential 
services where the * LMC notation is to be assigned, is 
subject to the following conditions: 

(a) The vessel is an NSS ship or an NS4 ship or an NSA ship 
of less than 500 gross tonnage or is a ship of 500 gross 
tonnage or greater and is not required to comply with 
international conventions applicable to a ship with 
unrestricted service. 

(o) The design and manufacture standards for all machinery 
and associated systems are the applicable LR Rules. 

(c) The machinery and equipment are manufactured under 
a quality control system which is in accordance with a 
recognised National or International Standard for such 
systems that is acceptable to LR. 

(d) Propellers, propulsion shafting and multiple input/output 
gearboxes are not included within the scope of propulsion 
arrangements for acceptance of a manufacturer’s certifi- 
cate. 


6.3.4 Acceptance of the manufacturer’s certificate for 
propelling and essential auxiliary machinery, where the MCH 
notation is to be assigned, is subject to the following condi- 
tions: 


(a) The ship is an NS3 ship or an NS4 ship or an NSA ship 
of less than 500 gross tonnage or is a ship of 500 gross 
tonnage or greater and is not required to comply with 
international conventions applicable to a ship with unre- 
stricted service. 

(o) The power of any engine or gas turbine is less than 
2,250 kW and the cylinder bore of any diesel engine is 
not greater than 300 mm. 

(c) The design standards for machinery and associated 
systems are the applicable LR Rules or other marine 
standards acceptable to LR. 

(d) The machinery and equipment is manufactured under a 
recognised quality control system that is acceptable to 
LR. 


a Section 9 
Classification of naval ships using 
alternative LR’s Rules 


9.1 General 


9.1.1 Where it is proposed to class a naval ship with 
materials of construction and operating parameters not 
addressed within the scope of the Naval Ship Rules, then the 
appropriate elements of other LR Classification Rules may be 
used where-agreed_ between the -NavatAutherdhy the Naw. 
Buiderarnd LR as agreed in the Tailoring Document, see 
Same. 
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E Section 1 
General 


1.2 Surveys for damage or alterations 


1.2.2 This examination should normally be carried out by 
a Surveyor, and the OwnersANavelAutherty should give as 
much notice as possible to LR so that arrangements can be 
made for attendance. In the absence of a Surveyor, due to 
the unforeseen nature of the removal, the Owner is to carry 
out a suitable examination and report the findings to LR as 
soon as practicable. 


1.5 Definitions 


IEDZ Enclosed space is any place of an enclosed nature 
where there is a risk of death or serious injury from hazardous 
substances or dangerous conditions. Examples include, but 
are not limited to: boilers, pressure vessels, cargo spaces 
(cargo holds, or cargo tanks), cargo space stairways, ballast 
tanks, double bottoms, double hull spaces, fuel oil tanks, lube 
oil tanks, sewage-tanks, pump-rooms, compressor rooms, 
cofferdams, void spaces, duct keels, inter-barrier spaces, 
engine crankcases, excavations and pits. 


Existing paragraphs 1.5.2 to 1.5.11 have been renumbered 
1.5.3 to 1.5.12. 


1.6 Preparation for survey and means of access 


koeee eap j j T 


1.6.1 In order to enable the attending Surveyor(s) to carry 
out surveys, provisions for safe access and for survey are to 
be agreed between the Owner and LR. 


1.6.2 Means are to be provided to enable the Surveyor 
to examine the structure in a safe and practical way. Where 
the provisions of safety and required access are determined 
by the Surveyor not to be adequate, then the survey of the 
space(s) involved is not to proceed. 


1.6.3 Spaces are to be made safe for access and survey 
and are to be sufficiently cleaned, illuminated and ventilated. 


1.6.4 In preparation for survey, thickness measurements 
and to allow for a thorough examination, cleaning is to include 
removal from surfaces of all loose accumulated corrosion 
scale. Spaces are to be sufficiently clean and free from water, 
scale, dirt, oil residues, etc., to reveal corrosion, deformation, 
fractures, damages or other structural deterioration, as well 
as the condition of the protective coating. However, those 
areas of structure whose renewal has already been decided 
by the Owner need only be cleaned and descaled to the 
extent necessary to determine the limits of renewed areas. 


1.6.5 Where soft or semi-hard coatings have been 
applied, safe access is to be provided for the Surveyor to 
verify the effectiveness of the coating and to carry out an 
assessment of the conditions of internal structures which may 
include spot removal of the coating. When safe access cannot 
be provided, the soft or semi-hard coating is to be removed. 


1.6.6 Prior to entering an enclosed space, it is to be veri- 
fied by a competent person using a calibrated multi gas meter 
that the atmosphere in that space is free from hazardous gas 
and contains sufficient oxygen. 


1.6.7 Emergency equipment and personnel are to be 
available in case of an emergency or rescue operation. 


1.6.8 Information on procedures, equipment operating 
instructions and safety checklists is to be available. 


1.6.9 During the survey, ventilation is to be ensured and 
periodic testing is to be carried out as necessary to verify that 
the atmosphere remains safe for access. 


Existing paragraphs 1.6.5 and 1.6.6 have been renumbered 
1.6.10 and 1.6.11. 


1.8 Thickness measurement at surveys 


1.8.2 Further to the requirements of 1.6.6 a survey 
planning meeting is to be held between the attending 
Surveyor(s), the Owner’sANawes representative and the thick- 
ness measurement firm’s representative, so as to ensure the 
safe and efficient execution of the surveys and thickness 
measurements to be carried out on board. 
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a Section 2 
Annual Surveys - Hull, machinery 
and optional requirements 


2.3 Machinery 


2H T j } j } jH j 7 
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Existing paragraphs 2.3.16 to 2.3.18 have been renumbered 

2.3.15 to 2.3.17. 


a Section 7 
Machinery survey - General 
requirements 


7.2 Complete Survey 


Existing paragraphs 7.2.10 and 7.2.11 have been renum- 
bered 7.2.9 and 7.2.10. 


B Section 10 
Electrical equipment 


10.2 Complete Surveys 


10.2.11 Where the ship is electrically propelled, the 
propulsion motors, generators, propulsion transformers, 
propulsion conversion equipment, cables, harmonic filters, 
neutral earthing resistors, dynamic braking resistors and all 
ancillary electrical gear equipment that forms part of the 
propulsion drive and control system, exciters and ventilating 
plant (including coolers) associated therewith are to be 
examined surveyed, and the insulation resistance to earth is 
to be tested. Special attention is to be given to windings, 
commutators and sliprings. Where practicable, the low 
voltage and high voltage windings of cast resin seated 
propulsion transformers are to be subjected to boroscopic 
inspection, to assess the physical condition of their insulation 
and for signs of mechanical and thermal damage. The 
operation of protective gear and alarm devices is to be 
checked, so far as is practicable. Insulating oil, if used, is to 
be tested in accordance with 10.2.7. Interlocks intended to 
prevent unsafe operations or unauthorised access are to be 
checked to verify that they are functioning correctly. Emergency 
overspeed governors are to be tested. 


a Section 13 
Screwshafts, tube shafts and 
propellers 


13.1 Frequency of surveys 


13.1.8 Dyrarmic—pesttening-and/erthruster_assisted 


Thruster-assisted mooring and athwartship thrust propellers 
and shaftings are to be surveyed at intervals not exceeding 
six years. 


13.2 Normal surveys 


13.2.4 Dyramic—pesttening-and/erthrsterassisted 


Thruster-assisted mooring and athwartship thrust propellers 
are to be generally examined sefarasis-pessibie in dry dock. 
All accessible parts, including sealing, locking and bearing 
faces and any other moving parts should be examined. Non- 
destructive examination should be carried out as considered 
necessary by the surveyor on blade/fin roots. Consideration 
may be given to appropriate condition monitoring scheme 
data for determining the condition of the unit whilst in afloat 
condition. 


| Section 15 
Machinery planned maintenance 
and condition monitoring, MPMS, 
MCM and RCM 


15.4 Basic requirements for approval of MPMS, 
MCM and RCM schemes 


15.4.3 

for review: 

(a) Hard or soft copy (with operating systems if necessary) 
of the studies, conducted in accordance with a relevant 
National or International Standard, such as ISO 17359, 
Condition monitoring and diagnostics of machines — 
General guidelines. This is to include operating context, 
details of study team, Risk Assessment (RA, see also 
Pt 1, Ch 2,17), algorithm decision sheets, summary of 
maintenance tasks, summary of ‘level of repair 
analysis’, identification of ‘critical’ spares. 

(b) pels of 2 eee covered by the study. 


The following information is to be submitted to LR 


Bake cn Se IEN 


that maintenance studies have included where possible, 
OEM data on failure rates, OEM maintenance recom- 
mendations, and associated information necessary to 
ensure that risk associated with component failure is 
accounted for accurately. 
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a Section 1 
Rules application 


1.5 Interpretation 


1.5.2 Attention is drawn to the fact that Codes of Practice 
issued by IMO contain requirements which are outside clas- 
sification as defined in these Rules. Whilst they #4 may not 
be mandatory for naval ships they may will be adopted as 


identiied-bythe-NavalAuthoerty when specified. 


i Section 5 
Definitions 


5.2 Principal particulars 


(Parts only shown) 

5.2.1 Leragth-waterine-4,, Length waterline, Ly), is the 
distance, in metres, measured on a waterline at the design 
draught from the fore side of the stem to the after side of the 
stern or transom as shown in Fig. 1.5.1. 


5.2.2 Riletergth+p Rule length, Lp, is the distance, in 
metres, on a waterline at the design draught from the forward 
side of the stem to the after side of the rudder post or to the 
centre of the rudder stock if there is no rudder post. 


5.2.4 tLergth-betweenpersenctcitarstpo-tA-retres 
Length between perpendiculars, Lpp, is the distance, in 
metres, on the waterline at the design draught from the 
forward to the after perpendicular. 


5.2.5 Thefeaware perpendicular = Forward perpen- 
dicular, F.P., is the perpendicular at the intersection of the 
waterline at the design draught with the fore side of the stem. 


5.2.6 Fhe-afterpersencdicular AR After perpendicular, 
A.P., is the perpendicular at the intersection of the waterline at 
the design draught with the after side of the rudder post or to 
the centre of the rudder stock for vessels without a rudder 
post or to the intersection with the transom profile on the 
centreline. 


5.2.7 bLeragth-everet,to, Length overall, Loa, is the 
distance, in metres, measured parallel to the deep load water- 
line from the fore side of the stem to the after side of the stern 
or transom, excluding rubbing strakes and other projections 
as shown in Fig. 1.5.1. 


5.2.8 Weterine-breacth-S,, Waterline breadth, By, is 


generally the greatest moulded breadth, in metres, measured 
at the design draught, as shown in Fig. 1.5.2. 


5.2.9 Breacdth8 Breadth, B, is generally the greatest 
moulded breadth, in metres, throughout the depth of the ship 
or as defined in appropriate Chapters. For vessels of unusual 
cross-section the breadth will be specially considered. 


5.2.10 Besh Depth, D, is measured, in metres, at 
amidships, from top of keel plate to the moulded deck line at 
side on the uppermost continuous deck, or as defined in 
appropriate Chapters or standards. When a rounded gunwale 
is arranged, the depth D is to be measured to the continuation 
of the moulded deck line at side. 


5.2.11 PBraveht— Draught, 7, is the design draught, in 
metres, measured from moulded baseline. 


5.2.12 Bleckcocticient-—C, Block coefficient, Cp, is the 
block coefficient at draught 7 corresponding to a waterline at 
the design draught, based on Rule length Lp and breadth 
Bw, as follows: 
moulded displacement (m3) at draught T 

Lp Bw T 


Cp = 


5.2.13 Design draught may be determined from the 

waterline when the vessel is in a deep condition plus any 

specified margins. t#+-spectatcireumsteances, the-operatien- of 
- ; ficat , 


Where specified a higher waterline may be used. 


5.11 Extent of watertight subdivision 


5.11.1 The minimum extent of watertight subdivision 
(internal), and integrity (internal and external), sbat-be-suck 
thatit-satistes+the-recuirerents-etthe-Nam.~the-stancarc-ot j } } T 
Naw-eritsreminatedNavalAutherty is to be in accordance 


with the specified subdivision and stability standard(s). 


5.11.4 For the calculation of watertight structural scantlings 
the pressure head is to be taken from the vertical limits of 
weathertightness determined by either intact or damage 
stability considerations deterrained-by in accordance with the 
specified subdivision and stability standard(s), see Ch 2,1.3 


erthe-NavatAuthort-see and Pt 5, Ch 3,5.5. 


E Section 6 
Building tolerances and 
associated repairs 


6.1 Overview 


6.1.2 Tolerances to be used for constructional misalign- 
ment for all materials are to be discussed between 
Owners/Builders and the Surveyor and aéeeeptabte the 
Standards agreed subject to the requirements of 6.1.1 a 


Vol 1, Pt 3, Ch 1 


NateralAutherh-reauirements-where-applicable. The permit- 


ted degree of inaccuracy/misalignment will vary according to 

whether the defect is: 

(a) In primary structure. 

(b) In secondary structure. 

(c) Equipment supporting structure or underwater plate near 
acoustic equipment. 

(d) Aesthetically pleasing. 
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Vol 1, Pt 3, Ch 2 


Volume 1, Part 3, Chapter 2 
Ship Design 


Effective Date 1 January 2015 


a Section 1 
General 
1.1 Application 
totes These Rules are to be applied with reference to the 


operational conditions defined in the Concept of Operations, 
see Pt 1, Ch 2,2.2. 


1.2 Definitions 

1.2.2 The minimum required angle of down flooding, 6 gf 
is to be taken as 40° except when a higher minimum angle i is 
required y 
the-Nevalvuthorty in Sasa canes m the specified UEN 
sion and stability standard(s), see Pt 1, Ch 2,1.1.9. 


1.3 Watertight and weathertight integrity 

(Part only shown) 

1.3.3 Damage stability 

1.3.3.4 In the absence of specific information on the vertical 


limit of watertight integrity, the upper extent of the watertight 
boundary may be assumed with the apex of the triangle on 
the damage control deck ReraiRnated-bythe- Naval Autherty at 
the location under consideration, see Fig. 2.1.2 and Pt 3, 
Ch 1,5.4.4. 


1.5 Residual Strength Assessment, RSA 

1.5.4 A residual strength assessment performed as 
defined in the Rules, assumes that a ship can remain 
operational for a limited period of time in reduced sea states, 
see Pt 6, Ch 4,1.2. Where a Naval-Authertwishes—to 
Paaintain-a-hieb higher operational capability following damage 
is specified, special consideration will need to be given and 
revised criteria wee set. 


1:9:5 The Owner may specify an alternative mission 
statement, in which case the requirements of the residual 


strength assessment procedure arete-satch-the-Ouwnors 
definition will be modified. 
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a Section 2 
Rule structural concept 
2.2 Scantlings 
2.2.8 Structure in way of Replenishment at Sea, RAS, 


positions, cranes, heavy lift route points, weapon handling, 
etc., are to be designed in accordance with Pt 4, Ch 1,5. The 
equipment is to be designed in accordance with the 


reauirements-of the Naval Authority: a specified standard(s), 
see Vol 1, Pt 1, Ch 2,1.1. 


a Section 3 
Main hull structure 
3.6 Double bottom structure 
3.6.2 Double bottoms are in general to be fitted in NS1 


ships and are to extend from the collision bulkhead to the aft 
peak bulkhead, as far as this is practicable within the design 
and proper working of the ship. The specified subdivision and 
stability standard specited-hy+he-NavalAutherbyadeptecin 
accordancesHth+3 may contain additional requirements for 
the height and extent of the double bottom. 


3.7 Deck structure 

3.7.23  FreNeveltutherty The specified subdivision and 
stability standard(s) may require $pe-apprevatotaliwateright 
deckpenctratiern-glandste all deck penetrations to be of a 


nominated standard. 


a Section 4 
Bulkhead arrangements 
4.1 General 
4.1.4 Bulkheads forming the boundaries to citadels and 


zones as defined in Pt 4, Ch 1,7, other than watertight 
bulkheads, are usually regeirec-oy+ho-NawalAutherty specified 
to be gastight. See also 4.7. Where specitcalh required by 


theNevatAutherty specified, LR can assess the gastight 
integrity of defined gastight boundaries, see Pt 6, Ch 6,6.8. 


4.1.6 TPreNavetsAutherdt: The specified subdivision and 
stability standard(s) may require #pe-appreveloftallweateright 
bulkheacd-penetraten-giandste all bulkhead penetrations to 


be of a nominated standard. 


Vol 1, Pt 3, Ch 2 


4.2 Number and disposition of watertight 
bulkheads 
4.2.1 In general, the number and disposition of bulkheads 


are to be arranged to suit the requirements for subdivision, 
floodability and damage stability, and are to be in accordance 


with Neval—Autherh-—+eettrements—as—defined 
ias the specified subdivision and stability standard(s). 


4.3 Collision bulkheads 

4.3.3 No accesses or ventilation ducts are to be fitted in 
collision bulkheads. In particular designs where it would be 
impracticable to arrange access to the fore peak other than 
through the collision bulkhead, access may be permitted if 
acceptable—te—theNavalAcminisiration specified. Where 
accesses are provided, the openings are to be as small as 
practicable and positioned as far above the design waterline 
as possible, in any event, no lower than the damage control 
deck. Access is to be by manholes with bolts spaced at a 
watertight pitch. 


4.3.4 Pipe runs or cable runs are only to be fitted in the 


collision bulkhead wRere-aperevec-hy+the-NavatAcmainistaton 
if specified in the subdivision and stability standard(s). 


4.10 Watertight tunnels and passageways 

4.10.1 Sterntubes are to be enclosed in watertight spaces 
of moderate volume. In addition, arrangements are to be 
made to minimise the danger of water penetrating into the 
ship in case of damage to the stern tube į-asserdense-with 
the-rocuiremoentc-oftheNaval Authority Normally the stern 
gland is to be situated in a watertight shaft tunnel or other 
watertight space separate from the stern tube compartment 
and of such volume that, if flooded by leakage through the 
stern gland, the vertical limit of watertight integrity, see 1.3, 
will not be submerged. 


4.11 Means of escape 

4.11.1. The arrangement of the hull is to be such that all 
under deck compartments are as accessible as practicable 
and provided with a satisfactory means of escape in accor- 
dance with-e+ecegnised NavatAutherty with a specified 
standard(s). Access and escape hatches to the machinery 
and tanks are not to be obstructed by deck coverings or furni- 
ture. 


a Section 5 
Fore and aft end arrangements 
5.3 Minimum bow height and extent of 
forecastle 
5.3.1 The requirements regarding minimum bow height 


given in 5.3.2 are to be complied with. Only in exceptional 
circumstances and in specialist ships will any relaxation be 
given to this requirement where it interferes with the safe oper- 
ation of the vessel. In such cases, due consideration is to be 
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given to the clearing of seawater seawater from the forecastle 
deck. The effects on strength and stability are also to be 
considered. 


5.3.2 All sea-going ships are to be fitted with forecastles, 
or increased sheer on the upper deck or equivalent, such that 
the distance from the waterline design draught to the top of 
the exposed deck at side at the F.P. is not less than: 


Lp Lp \2 Lp 
Hy = (6075( T) 1875( 0] + 200( To) )x 
LR 
(2.08 + 0,609C,, — 1,603C,,;—- 0,0129 (3) 
where 
Cy = block coefficient -Rette-betessthan-O.68 
LR = Rule Length, in metres 
Hp = minimum bow height, in mm 
d, = draught at 85 per cent of the depth, D, see 
Ch 1,5.2.10 
Cy = waterplane area coefficient forward of midships 
Aw? {(LR/2) x B} 
B = moulded breadth, in metres 
Awt = is the forward waterplane area at draught d4, in m2. 
TEO Ships shall have additional reserve of buoyancy in 


the fore end region to ensure sufficient longitudinal righting 
energy to recover from bow immersion in a seaway and be 
designed to prevent the excessive shipping of green seas. 


Existing paragraphs 5.3.3 and 5.3.4 have been renumbered 
5.3.4 and 5.3.5. 
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E Section 2 
Rudders 


2.20 Lowest-mainbearing+equirement Rudder 


stock and bearings 


2.20.1 Fhedesign-otthetowestbearnagiste-compeh ath 
the-+reatirements-of Fable 3-2.9- Bearings are to comply with 


the requirements of Table 3.2.9. The fitting of bearings is to 
be carried out in accordance with the manufacturer’s recom- 
mendations to ensure that they remain secure under all 
foreseeable operating conditions. 


Table 3.2.9 Lewestimainbearing Bearing requirements 


Requirement 


Depth Zp, in mm Miniraan-thickness-ohwell-ipmara 
Bearing Length 
1,50, 2 Zp = 1,0d, lesser-ef02¢.-or 100 


Main bearing wall thickness The lesser of 0,2d, or 100 mm (see Note 1) 


; Maximum pressure, in N/mm2 
Bearing material (see è 4. Note 2) 


Bearing pressure (on the projected area of 
, where the projected Metal 7,0 
area is to be taken as the length x diameter) Synthetic 5,5 


Clearance #Hewestmeinpearng-onthe Bearing material Minimum clearance, in mm 


(see Note 3) 


Metal (see Nete-2 Note 4) 0,001d, 4 
Synthetic (see Note 5) 0,002d, + 
but not less 


Symbols 


stock diameter, given by 2.15.2, in mm 


NOTES 
Where web stiffening | is fitted on the bearing, a reduction in wall thickness will be considered. 


Proposals for higher pressures ¢ or other materials will be specially considered on the basis of satisfactory test ERIS 
Value of proposed minimum clearance is to be indicated on plans submitted for approval. 


For bearings Which are pressure lubricated the SEE must be restricted to enable the pressure to be aintaInae 

If non-metallic bearing material is applied, the bearing clearance is to be specially determined considering the material’s swelling and thermal 
expansion properties. This clearance is not to be taken less than 1.5 on bearing diameter unless a smaller clearance is supported by the 
manufacturer’s recommendation and there is documented evidence of satisfactory service history with a reduced clearance. 
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Vol 1, Pt 3, Ch 4 


Volume 1, Part 3, Chapter 4 
Closing Arrangements and Outfit 


Effective Date 1 January 2015 


a Section 1 
Introduction 
1.1 General 
Telst The requirements of this Chapter are applicable to 


all ship types. If required, reference should be made to any 


be—submitted e EEA subdivision and Seni 
standard(s). 


|_| Section 2 
Hatches and miscellaneous 
openings on the weather deck 

2.1 Hatch covers 

2.1.2 7 Bes ies orca cee ere 


should be given to positioning weathertight or gastight 
hatches on lower decks in accordance with a specified standard 
for CBRN purposes. 


2.3 Manholes and flush escape hatches 

2.3.2 Flush escape hatches are to be closed by 
substantial weathertight covers capable of being opened and 
closed from either side exeestter unless specified otherwise 
for hatches that provide access to high security areas such 
as magazines or to prevent access from open decks as 


agreechatth the NavatAutherty. The covers are to be perma- 


nently attached. 


E Section 4 
Watertight doors and hatches in 
watertight subdivision boundaries 
4.1 General 
4.1.3 Where watertight doors of the sliding type are 


permitted te—-be-fiHed-bytheoNearaAdmhistratieor by the 


subdivision and stability standard, they are to be capable of 
being operated by efficient hand-operated gear, both at the 
door itself and from an accessible position above the vertical 
limit of watertight integrity. Means are to be 
provided at the remote operating position to indicate whether 
the door is open or closed. The time necessary for the 
complete closure of the door, when operating by hand gear, 
is not to exceed 90 seconds with the ship in the upright 
position. 
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4.1.7 Watertight doors and hatches are to be capable of 
being operated from both sides of the watertight division 
except for access to high security areas such as magazines 


or to prevent access from open decks as-agreec=aih—ho 
NavatLAcimainistaton. 


4.1.8 As-a-minimauca—sidiag Sliding watertight doors are 
to be capable of being operated wher+the-shissisted up to 
the heel and trim angles specified in the subdivision and 
stability standard, but not less than 15° heel either way. tke 
ee i ae J f if 
cealeulateas- Consideration is also to be given to the forces 
which may act on either side of the door as may be 
experienced when water is flowing through the 
opening, applying a static head equivalent to a water height 
of at least 1 m above the sill on the centreline of the door. 


a Section 5 

Side lights scuttles and windows 
5.1 General 
SS Side lights, portlights and portholes are considered 


to be side scuttles. 


Existing paragraphs 5.1.1 and 5.1.2 have been renumbered 
5.1.2 and 5.1.3. 


854s 5.1.4 A plan showing the location of side Hgs 
scuttles and windows is to be submitted. 


8+4 5.7.5 Side #ghts scuttles and windows together 
with their glasses and deadlights if fitted, are to be of an 
approved design or in accordance with resegrised-Nevat 
Authorbroguiroraents a specified standard(s). 


5-46 SaaS Side Hekts scuttles to spaces within 
enclosed superstructures, or deckhouses on or above the 
weather deck are to be fitted with efficient, hinged, inside 
deadlights and capable of being effectively closed and 
secured watertight. 


5-4-6 BRIE 
opening type. 


All side #ghts scuttles are to be of the non- 


S-+# 5.1.8 Windows skhere netgeneraty are not to be 


fitted below the lowest weather deck or in end bulkheads of 
superstructures. 


Existing paragraph 5.1.8 has been renumbered 5.1.9. 


8-49 5.7.10 Side #gfts scuttles and windows set 
inboard from the shell on the weather deck, protecting direct 
access below, are either to be provided with strong perma- 
nently attached deadlights or, where they are accessible, 
strong permanently attached external steel storm covers 
instead of internal deadlights. 
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5-4710 5.1.11 Side #ghts scuttles and windows set 
inboard from the shell on the weather deck, not protecting 
direct access below, do not require deadlights or storm 
covers. 


S++ 5.1.12 Cabin bulkheads and doors are considered 
to provide effective protection between side gts scuttles or 
windows and access below. 


a Section 6 
Ventilators 
6.1 Application 
6.1.1 This Section applies to all ship types and provides 


requirements for ventilators. Reference should be made to any 
k : if 


NeaveLAtherh which wil alse-be-cersidered the specified 
subdivision and stability standard(s). Betaiic-arete-be-suimitted: 


6.4 Coamings 

6.4.2 The height of ventilator coamings may be required 
to be increased on ships where this is shown to be necessary 
by the stability and watertight subdivision calculations required 
by RPt+-Gh++4+++ the specified subdivision and stability stan- 
dard(s), see Pt 1, Ch 2, 1.1.9. The NawatAutherty specified 
standard may require that the height of all ventilator coamings 
are above the & angle of down flooding, see Ch ++2 2,1.2. 


6.6 Machinery spaces 

6.6.2 Where due to ship size and arrangement this is not 
practicable, lesser heights for machinery space ventilator 
coamings fitted with weathertight closing appliances may be 
permitted by +the-NavatAutherty if specified in combination 
with other suitable arrangements to ensure uninterrupted, 
adequate supply of ventilation to these spaces. 


a Section 7 
Air pipes 
7.2 Height of air pipes 
7.2.3 The height of air pipes may be required to be 


increased on ships where this is shown to be necessary by 
the stability and watertight subdivision calculations required 
by Pt 1, Ch 1,1.1. An increase in height may also byreetired 
errecommended-byMavattutherties be required when air 
pipes to fuel oil and settling tanks are situated in positions 
where sea water could be temporarily entrapped, e.g., in 
recesses in the sides and ends of superstructures or deck- 
houses, between hatch ends, behind high sections of 
bulwark, etc.,. This may entail an increase in tank scantlings, 
see also Pt 6, Ch 3. 
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E Section 9 


Bulwarks, guard rails, raised 
walkways and other means for the 
protection of crew and embarked 
personnel 


9.1 General requirements 

9.1.1 Bulwarks or guard rails are to be provided at the 
boundaries of exposed decks. Bulwarks or guard rails are to 
be not less than 1,0 m in height measured above sheathing, 
and are to be constructed as required by this Section. 
Consideration will be given to cases where this height would 
interfere with the normal operation of the ship. Guard rails 
provided around aircraft operating areas may be of the type 
which drop outwards with nets to-+he-satisfastion-eHheotNexa 
Administration, provided access is restricted to essential 
personnel. Where bulwarks or rails are undesirable, e.g., for 
radar signature purposes, alternative equivalent arrangements 
will be required. 


9.5 Walkways 


a 


Welkwaye, are to wae desiaried to an | EPPFEPHGO 


ey aaa rerna e. 


9.5.3 The design loads used are to be as given in Pt 5, 
Ch 3,5.3.1. Where it is intended that the walkway be used for 
the transfer or storage of equipment or other substantial 
items, the design loads are to be agreed bebyecr-+R-andihe 
NavatAutherty considering the loads given in Pt 5, Ch 
3,5.3.1. 


ia Section 11 
Lifting eyes 
11.3 Materials 


Authority Ea eied cA. 


11.4 Lifting points 

11.4.1 Lifting eyes are to be manufactured in accordance 
with an appreprate—Standarc-agreed between -_R-andthe 
NavatAutherty agreed specified standard. 


Vol 1, Pt3, Ch 5 


Volume 1, Part 3, Chapter 5 
Anchoring, Mooring, Towing, Berthing, Launching, Recovery and Docking 


Effective Date 1 January 2015 


a Section 4 
Anchors 
4.1 General 
4.1.5 Where there is a high degree of redundancy in 


propulsion and steering and where the engine can be brought 
to readiness quickly, consideration may be given to the fitting 
of a single anchor where Table 5.4.1 requires the fitting of two 


anchors-where-acceptable te the NavatAutherty. 


4.1.8 VWhere-ships-are-recuired-bythe-MavatA thor to 
be-tttechutthkedee-anckers Where kedge anchors are spec- 


ified, they are to be in accordance with Table 5.6.1. 


E Section 6 
Mooring ropes 
6.6 Support structure of deck fittings 
6.6.3 The design load to be applied to the supporting 


structure of mooring fittings is to be 1,25 times the minimum 
breaking strength of the mooring line according to Table 
5.6.1 for the ship’s corresponding equipment number. e 


, l r ; ; l : 
feacis+e-betsec- 


E Section 7 
Towing arrangements 
7.2 Application 
7.2.8 Where alternative requirements eftheNex-or 


NavatAutherty relating to the breaking load of the towing 
hawser required by Pt 3, Ch 5,7.6.1 are specified, and have 


been complied with, the ship will be entitled to the notation 
TA(NS). These alternative requirements are to be clearly 
defined and referenced in the Certificate of Class. The load 
specified in the alternative is to replace the BL value given by 
the expression in 7.6.1. 


7.6 Strength requirements for towing 
arrangements 
7.6.2 The strength of other loose towing equipment, e.g., 


links, shackles rings and chafing chain is to be determined on 
the basis of a design load equal to 1,25 times the BL of the 
towing hawser. #e-greaterdesigntoacics-spocited-bytho 
NavalAutherihthicsteacistebetsed- 


7.6.3 The strength of shipboard fittings and their 
supporting structure is to be determined on the basis of a 
design load equal to 1,25 times the BL of the towing hawser. 
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f f ig f . 
feacistebetsed The design load is to be applied through 


the towline according to the arrangement shown on the 
towing arrangement plan. The point of action of the force on 
the fitting is to be taken as the point of attachment of the 
mooring line or towline or at a change in its direction. The total 
design load applied to a fitting need not be more than twice 
the design load, see Fig. 5.7.1. 


Vol 1, Pt 3, Ch 6 


Volume 1, Part 3, Chapter 6 
Structural Procedures for the Design, Construction and Lifetime Care of Ships 


Effective Date 1 January 2015 


a Section 4 
Construction Monitoring 


4.2 Identification of critical areas 


4.2.4 In addition, critical areas may be identified by the 

designer, NavatAutherty Naval Administration or Owner from 

one of the following: 

(a) Known areas of high stress identified by structural 
engineers; 

(bo) Areas that have experienced failure on similar ships in 
service; 

(c) Structures with specific alignment requirements; e.g., 
masts, shaft brackets. 


4.2.7 It is recommended that the areas for Construction 
Monitoring be identified and the criteria developed in a work- 
shop with the designer Owner, Naval Administration, Builder, 
NevalAcuthedty: and LR. 


Vol 1, Pt 4, Ch 1 


Volume 1, Part 4, Chapter 1 
Military Design 


Effective Date 1 January 2015 


a Section 1 
General requirements 
1.1 General 
7.7.3 Information is classified in two types. Firstly, design 


guidance for which further approval has to be sought once a 
suitable standard is dented bythe Naval Autherty specified, 
and secondly, design requirements which have to be met as 
part of the #100A1 notation or a specific notation such as 
LA(N). 


1.3 Signature 

1.3.4 Special features notations for signature control will 
not normally be assigned. Some of the above features will 
form part of the Naval Ship notation #100A1 NS and are 
detailed in Section 3. #reauested by the- Ownereddesertptive 
Rete-can-atse-be-assignec, 


a Section 2 
Survivability 
2.1 General 
2.1.3 The concept phase is not normally part of 


classification and is a discussion between the Owner, Newat 
Authorty Naval Administration, designer and those specialists 
able to perform the appropriate calculations. It is used to iden- 
tify the potential threats, requirements for the ship structure, 
machinery and systems with respect to those threats. 


(Part only shown) 

2.1.4 The concept phase will apply all of the elements 

shown in Fig. 1.2.1: 

(a) Identification of the threat is first and this is usually 
determined by+he-NavatAuthorty for current and future 
threats. Several threats will be identified which affect the 
ship in a variety of ways, they may be underwater or 
above water, far field, close in, or contact weapons. 
Typical threat groups are given in Table 1.3.1. 


2.1.9 It is the responsibility of the NavetAutherty Naval 
Administration to ensure that each of the phases is imple- 
mented, to define the requirements that are to be met and 
advise the Owner on the manner in which particular threats 
can be dealt with. 


2.2 Vulnerability 

2.2.4 The methods used to control the spread of fire will 
have an effect on structural design, materials, fire insulation, 
fire divisions and openings, and must all be considered. One 
method used to control the spread of fire is zones and some 
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guidance on the philosophy and structural requirements is 
provided in Section 7. However, the precise requirements for 
fire detection, protection and extinction are te-be-definedby 
tho-NevalsAuthorty to be provided in the specified fire safety 
standard(s). Where this is examined by LR in accordance with 
Pt 1, Ch 2,3.9.7 a FIRE notation may be assigned. Other 
methods include the use of smoke tight boundaries, insula- 
tion and fire-fighting systems. 


2.2.5 The stability of a vessel and flooding following 
damage is not covered in this Chapter. The specified subdivi- 
sion and stability standard, RerRRated-bythe-NavalAuthorh. 
wit should define the extent of damage that the vessel is 
required to survive and remain stable. All structure and water- 
tight closing appliances will need to be assessed to this level. 
Pt 3, Ch 1,5 defines how the minimum extent of watertight 
subdivision is to be determined. Pt 3, Ch 4 contains details 
on requirements for closing appliances. For such an extreme 
event as flooding, plastic type analysis is appropriate for 
watertight structure and this is recognised in the relevant rule 
requirements. 


2.2.13 Itis the responsibility of the Owner to decide specify 
the levels at which these should be set. In theory, they could 
be made to be coincident but this would provide little reserve 
within the vessel for recovery by damage control and repair. 
Conversely, they should not be set too far apart as this 
represents unnecessary armament and strengthening which is 
not effectively protecting the equipment and machinery from 
attack. 


a Section 3 
Military distinction notations 
3.1 General 
3.1.3 Unless specifically requested these notations will be 


assigned at an appropriate level which will remain 
confidential to the Owner. It is the responsibility of the Owner 
to determine specify the threat levels suitable for their require- 
ments. The agreed threat levels will not appear in the Register 
Book or be published in any other form. Only the notation 
MD will be used to show that some military features have 
been incorporated and constructed in accordance with LR’s 
Rules and Regulations for the Classification of Naval Ships. 


Vol 1, Pt 4, Ch 1 


(Part only shown) 


Table 1.3.1 Relationship between notations 


Symbols 


R Required threats to be considered in the absence of a specific requirement. 
O Optional threats to be identified by the NevalLAuherdt: Owner and dependent on the characteristic of the threat. 


NOTES 


1. It remains the responsibility of the Owner to determine the appropriate military notation and the appropriate levels of threat and analysis. 
2. For nuclear threats, consideration should be given to CBRN requirements for structure, see Section 7, filtration and ventilation. The 
ability of the structure to screen an electromagnetic pulse should also be considered. 


3.4 Analysis levels 


ESA 1 


Compare to 
extreme bending 
moment 


WH1 


Compare to 
whipping bending 


Compare 
damage to 
residual strength 
bending moment 


Damage 


EB1 


Rule 
calculations 
Above water 
structure 


Areas for assessment are specified by the Naval Autherty Naval Administration. 


FP 1 IB1 SH 


Rule 
calculations 


Rule 
calculations 
Zone boundaries 


Rule 
calculations 
Critical 
compartments 
Zone boundaries 


Fig. 1.3.1(a) Assessment methods 1 


a Section 4 
Military design guidance 
4.1 Radar signature 
4.1.4 Appropriate modelling tools and expert judgement 


should be used for RCS calculation and assessment at 


measurement of equipment. 
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ESA2 


Compare to 
extreme 
bending moment: 


Compare 
damage to 
residual strength 
bending moment: 
Damage 


Note RSA has 
two assessment 
levels, structure 
and definition of 
damage 


Compare to 
whipping 
bending moment 


WH3 


Compare to 
whipping 
bending moment 


Rule Rule 
Calculations Calculations 


Critical compts. 
Zone boundaries 


Rule 
Calculations 


Above water 
structure 


EB3 


Rule loads 
FE Structural 


FP2 


Penetration 
equations and 


Zone boundaries 


Joint testing and 
modelling 


testing 


Critical compts. 
Zone boundaries 


analysis 


Above water 
structure 


Zone boundaries 


Areas for assessment are specified by the NavatAutherty Naval Administration. 


Fig. 1.3.1(b) 
Assessment methods for higher threat levels 


a Section 5 
Military design requirements 
5.1 RAS seating and support structure 
5.1.2 The seating and supporting structure is to be tested 


in accordance with NavalActherh-reauirements a specified 
standard, see also Vol 3, Pt 1, Ch 5,3.1.4. Care is to be taken 


to ensure that the test arrangements represent the actual 
magnitude and direction of loads, and that the loading is 
applied to all relevant parts of the supporting 
structure rather than local items only. 


5.1.5 RAS equipment is to be designed in accordance 


with +he-+eeuiremcnrtc-ofthe-NavaelAuthorty a specified stan- 
dard, see also RPt+-Che 2 2-6-and Vol 3, Pt 1, Ch 5,3.1.4. 


Vol 1, Pt 4, Ch 1 


5.3 Masts and externally mounted sensors or 
equipment 
5.3.7 Suitable permanent access arrangements are to be 


provided inside and on the exterior of the mast for mainte- 
nance of the structure and equipment. Provision is to be 
made for the drainage of water from all parts of the mast, both 
internal and external. Where applicable, protective coatings 
are to be applied in accordance with the requirements of Pt 6, 
Ch 6,2.6. #+eertein-cases-aninereased-cerresion -atewance 


to-g--atthe-mastbase}-should-be-considerec- For corrosion 
margins, see Pt 6, Ch 6,2.10. 


5.4 Towed arrays, towed bodies and towing 
points 
5.4.3 Towed array handling equipment is to be designed 


in accordance with #he-requirersents-ofthe-Naval Authority, 
see Pit -Cch2226 a specified standard. The seating of array 
handling equipment is to be adequately supported. 


5.5 Crane support arrangements 
5.5.2 The scantlings of masts and derrick posts, intended 
to support derrick booms, conveyor arms and 


similar loads, and of crane pedestals are to be designed in 
accordance with +e-reeuiremenic-ofthe-MeyelAutheriy-see 
PEt Che 226 a specified standard. When submitting plans 
for the proposed foundation, the design calculations are to be 
included. 


a Section 6 

Magazine design and construction 
6.1 General 
6.1.1 The design, construction and maintenance of 


magazines are to be in accordance with NevetAtwherty 
Regulators the specified magazine safety standard, see Pt 1, 
Ch 2,1.1.18. All Regulations, recommendations and require- 
ments are to be confirmed to have been applied. See-RK+, 


6.1.2 Where NevetAtthorty -Regutetiorns—are—Aot 
specited standards have not been specified the following 
requirements apply. A Risk Assessment, in accordance with 
Vol 2, Pt 1, Ch 2,17, may be used to justify alternative 
arrangements. This is to be approved by the NavalAutherty 
ererganisater-actne-|ernthe Naval Autherthys-behatf Owner 
and Naval Administration. All recommendations and 
requirements are to be demonstrated to have been applied. 
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E Section 7 
Design guidance for nuclear, 
biological and chemical defence 
7.1 General 
7.1.1 The arrangements of hull structure for chemical, 


biological, radiological and nuclear defence (CBRN) are to 
generally be in accordance with the requirements of this 
Section. The final design and arrangements are to be in 
accordance with #e-+equirementsoftheNavatAuthorty a 
specified standard. Where specifically requested, LR can 
undertake the inspection and certification of CBRN arrange- 
ments or gas tight integrity, see Pt 6, Ch 6,6.8. 


7.3 NS1 and NS2 ship requirements 

7.3.1 The requirements of this Section deal only with the 
hull structure and mainly involve the arrangement of major 
divisions within the hull. Provision is to be made within the 
layout and design of the ship for the compartments required 
for CBRN defence. As-a-cernseauerse It is recommended that 
they are tee considered from a very early stage in the design 


; f l ; ' ie: 
and. 


7.3.2 Unless specified otherwise reetired- by theNavat 
Autherty, the citadel’s length is to be divided into zones. It is 
recommended that the zone boundaries coincide with main 
transverse watertight bulkheads and extend from the keel to 
the highest superstructure deck. 


7.4 NS3 ship requirements 

7.4.1 The requirements of this Section deal only with the 
hull structure and mainly involve the arrangement of major 
divisions within the hull. As-a-cerseeuerse It is recommended 
that they are tee considered from a very early stage in the 
design ancin-consutetonaaththe-NavetAutherdhy wren 
designerarnctR. 


Vol 1, Pt 4, Ch 2 


Volume 1, Part 4, Chapter 2 
Military Load Specification 


Effective Date 1 January 2015 


a Section 7 
General requirements 
1.1 General 


a Section 5 
Underwater explosion (shock) 
5.2 Threat level determination 
5.2.1 thetevetoHhreatrequirectiste-be-specited bythe 


Owner The actual threat level used in the calculation of 
performance and the areas of the ship to be protected by this 
design method are to be specified by the Owner and will 
remain confidential to LR. 


5.3 Notation assessment methodology 

(Part only shown) 

5.3.1 The shock performance required is to be agreed 
betweer specified by the Ownerthe-NavelAutherdh-arndthe 
Shipbuiderthe-agreement and is to include requirements 


for: 


5.3.3 For ships where the machinery is in class (LMC 
notation), #he-NavalAuthorh-hasiderntiied and shock require- 
ments for machinery and equipment are specified, the 
requirements of Vol 2, Pt 1, Ch 2,4.11 are atse to be complied 
with. 


5.3.5 For the assignment of the SH notation, the mini- 
mum requirement is for the structure to be designed to resist 
normal environmental loads in accordance with the Rules. For 
NS1 ships the inherent ruggedness in the Rules is sufficient 
for the structure to resist a low level threat. For NS2 and NS3 
ships the integrity of the hull plate and stiffeners is to be 
verified, using the simple formulae for pressure in 5.4.1, and 
comparing the response to aA—acceptance—standared 
Reminatedbiythe-NavatAutherty a specified standard. In 
addition, the hull valves below the waterline are to comply with 
the requirements of 5.8. 


5.4 Local strength assessment 
(Part only shown) 
5.4.1 For the notation SH, a simple analysis can be 


performed which allows the motion response at any point in 
the ship to be determined. This can be derived from experi- 
mental results or the Taylor plate equations given below. Once 
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the motion response is known, the damage potential can be 
determined by comparing the response to am-esseptense a 
specified standard Reminated-bythe Naval Autherty: 


5.6 Seat design 

5.6.1 The shock notation may be enhanced by specifying 
that some or all of the equipment seating is to be designed to 
resist shock loading. Seats design should take account of the 
acceleration and deceleration from the shock wave; the 
magnitude of the shock acceleration will depend on the 
equipment mass, position in the ship and mounting arrange- 
ments. The seat design methodology is to be agreechyth+the 
relevant NavelAutherty in accordance with a specified standard. 
The selection of seats to be assessed will depend on the 
equipment supported and the compartment in which it is situ- 
ated. 


5.6.2 Minor seats should be assessed to ensure that 
equipment remains captive. Detail design requirements such 
as minimum thickness, alignment, and free edge support can 
be specified to improve shock performance. In the absence 
of information era+the-NavatAutherty:, minor seats can be 


considered as those with equipment mass below 100 kg. 


(Part only shown) 

5.6.4 The shock accelerations are to be agreed-betweor 
the-Owner—designerandNeavetAutherty specified by the 
Owner. In general, accelerations will be specified for the 
following regions of the ship: 


5.7 Shock mounts 

(Part only shown) 

5.7.1 All shock mounts are to be of an approved type. 
Approval is to be undertaken by organisations approved by 
the NavatAuthedty Naval Administration. Approval documen- 
tation should contain the following information in accordance 
with NATO document ANEP63: 


5.8 Design guidance for hull valves, piping and 


seals 


(Part only shown) 
5.8.1 Hull valves below the waterline are to be of an 
approved type. Approval is to be undertaken by organisations 


approved by the Navat-Authedty Naval Administration. 
Approval documentation should contain the following: 


5.8.9 Recognised semi-empirical methods may be used 


to assess the valve and-sheuld-be-agreed_betweern—the 
Crwner the Nawal AdiRerdhta e-the-Shisbuilder j . 


Vol 1, Pt 4, Ch 2 


a Section 6 
Whipping 


6.2 Threat level determination 


6.2.1 The level to which a ship will be expected to survive 
an attack scenario that excites hull whipping is to be defined 
specified by the Owner and will remain confidential to LR. 


| Section 8 
Strengthening requirements for 
beach landing operations 


8.1 General 


8.1.1 These requirements are in addition to those of Pt 6, 
Ch 3 for bottom shell structure. They need only be applied to 
those areas of the hull at risk from grounding during beach 
landing operations. These areas are to be agreed bebweern+the 
Owirnor-BuildorarndLR with LR at an early stage in the plan 
approval process. A distinction is made between those areas 
likely to see impact loads on beaching and those where 
contact due to grounding will occur after the initial beaching. 


| Section 9 
Military installation and 
operational loads 


9.2 Replenishment at sea loads 


9.2.2 Guidance on representative arrangements is 
presented in Fig. 2.9.3. It is the responsibility of the Owner to 
define specify the design load values. The line of action of the 
forces is to be considered for all possible angles that might 
occur during replenishment operations. 


a Section 10 
Aircraft operations 


10.1 General 


10.1.8 Suitable fire-fighting equipment and services should 
be arranged on the landing deck, manoeuvring and parking 
areas as-defined bythe Naval Autherty, in accordance with 
the specified fire safety standard. Arrangements are to be 
made for drainage of the platform, including drainage of spilt 
fuel. Fire protection should also be arranged between spaces 
containing aircraft and other areas of the ship. Special consid- 
eration should be given to aircraft handling arrangements and 
the possible passage of spilt fuel. 


10.8 Deck plating design 


10.8.11 For steel decks in frequent use and where no 
suitable protective sheathing or coating is used, it is recom- 
mended that the thickness of the plating is t-e increased by 
+6-mrte-alouorwearanc-ceresien, see Pt 6, Ch 6,2.10. 
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Vol 1, Pt 4, Ch 3 


Volume 1, Part 4, Chapter 3 
Special Features 


Effective Date 1 January 2015 


a Section 2 
Vehicle decks and fixed ramps 


2.7 Access 


2.7.3 Doors providing access between vehicle decks and 
accommodation spaces are to be gastight, have scantlings 
equivalent to the surrounding structure and where applicable 
are to comply with the-fre-reauireronts—ac—dofined-bytho 
NavatAutherdty the specified fire safety standard. 


i Section 3 
Bow doors 


3.2 General 


3.2.1 The attention of Owners and Builders is drawn to 
the additional statutory regulations for bow doors that may be 


required by #he-NevatAuthedty the subdivision and stability 
standard. 


a Section 5 
Movable decks, lifts, internal and 
external ramps 


5.1 Classification 


5.1.1 Atthe-Owners-erBuilders+request Where required 
by the LA Notation, see Vol 1, Pt 1, Ch 2,1.1.12 or specified 
by the Owner, movable decks will be included as a classification 
item-arcthe-ctass-retater_ Mevable-deeks-willbe-ernterecin 
the Fegister+ Beek. In such cases, all movable decks on board 
the ship are to comply with the requirements of this Section. 


5.1.3 The operating and securing equipment or machinery 
is to be in accordance with ##e-+eeuitements-efthe-Navat 
Antherthy_seePtt—Ch2226 all specified standards. 


5.3 Loading 


5.3.6 Decks, ramps or lifts and their supporting structure 
are to be designed for the maximum load that is to be carried; 
this may include loadings from emergency situations where 
they are def#red specified by the Owner. 
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Vol 1, Pt 5, Ch 2 


Volume 1, Part 5, Chapter 2 
Environmental Conditions 


Effective Date 1 January 2015 


E Section 2 
Wave environment 


2.2 Service areas 


2.2.7 F It is the responsibility of the Owner er-Builder 
sheule-centea to determine that the chosen Service Area, the 
service area factor, f,, and the wave environment character- 
istics as defined in 2.3 are appropriate for the intended areas 
of operation. 


i Section 4 
Guidance for ice environment 


4.1 General 


4.1.2 F It is the responsibility of the Owner is+e-centera 
to determine which notation is most suitable for their require- 
ments. Ultimately the responsibility rests with the 
commanding officer and their assessment of the ice and 
temperature conditions at the time. 


4.6 Ice accretion 


4.6.6 The effects on stability of ice accretion are to be 
assessed in accordance with the specified subdivision and 


stability standard iderntiedbythe Naval Autherty. 


4.6.7 Where alternative icing allowances are specified-by 
theNavetAutherty and these allowances exceed that defined 
in 4.6.3 and 4.6.5 for the appropriate operational areas, these 
allowances shall be used in the assessment of the local and 
global structure. 
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Vol 1, Pt5, Ch3 


Volume 1, Part 5, Chapter 3 
Local Design Loads 


Effective Date 1 January 2015 


wi Section 1 
Introduction 


1.3 Symbols and definitions Peete 


Fig. 3.1.3 
Definition of girth chine location, Bc, Bw, and Gs when 
chine is below deepest load waterline 


k : | 
midships Baseline £p 


NOTE 
For any position T=Z,+ Ty 


Girth chine 
location 


Fig. 3.1.2 Definition of symbols draft—F 
and-baseline 


Bc=Bwi 


1.3.8 Support girth Gg. The support girth is the girth 
distance at the LCG, in metres, and is to be calculated as 
follows: 

e For craft with chines, it is to be taken as the distance 
around the shell plate between the girth chine locations, 
see Fig. 3.1.3. Girth chine location is to be taken as the 
lowest chine above which the shell plate has an angle to 
the horizontal greater than 50°. 

° For craft where the design waterline intercepts the shell 
plate below the bilge tangential point or the girth chine 
location, the support girth is to be taken as the distance 
around the shell plate up to the design waterline, see Fig. 
3.1.4. 

e For craft with round bilges, it is to be taken as the 
distance around the shell plate between the bilge 
tangential points of the hull. The bilge tangential point is 
defined as the tangential point of the bilge with an Sigs enoental erata 
oblique line sloped at 50° to the horizontal at the LCG, point i point Y 
see Fig. 3.1.5. i 

e For multi-hull craft, it is to be taken as the summation of 
girths for each individual hull between the inner and outer 
bilge tangential points or chines, as appropriate. 

The definition aims to define the canoe body. Narrow keels 

and skegs can be ignored. 


Gs 


Fig. 3.1.4 
Definition of girth chine location, Bc, Bw, and Gs when 
chine is above deepest load waterline 


Fig. 3.1.5 
Definition of bilge tangential point, Bc, Bw, and Gs 
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Vol 1, Pt 5, Ch 3 


a Section 2 
Motion response 


2.4 Design vertical acceleration for ships in the 
planing regime 


(Parts only shown) 

2.4.2 The non-dimensional vertical acceleration at the 
LOG, app, is defined as the average of the 1/100 highest 
accelerations and is to be taken as: 

B, = breadth of hull between the chines or bilge 
tangential points at the LCG, as appropriate, in 
metres-see-Fig- 324+ 

85 = deadrise angle at the LCG, in degrees, but is not to 
be taken as greater than 30°, see Notes 1 and 2 
and Fig. $24 3.1.5 


Byr A ancy -are is defined in 1.3.1 
LCG is defined in 1.3.4 


Bw and Lw, are defined in Pt 3, Ch 1,5.2 
NOTES 


a] For ships with no clearly defined deadrise angle at the 

LCG, the angle, in degrees, to the horizontal line at the 

LCG formed by joining the lowest point of the hull or 

underside of keel and the bilge tangential point is to be 

taken as the deadrise angle 0p, see Fig. 2+ 3.1.5. 

a2 For ships with hulls of asymmetric section, where the 
inner and outer deadrise angles differ, the smaller of the 
two angles is to be used. 


Bilge tanggrftial 


Outer 


Fig. 3.2.1 


Definition of bilge tangential point 


Ei Section 4 
Impact loads on external plating 


4.5 Bottom impact pressure for ships operating in 
the planing regime 


(Part only shown) 

4.5.1 The equivalent static bottom impact pressure due 
to slamming, Pg), at the LCG for mere-ha planing hull forms 
is given by the following expression: 


= support girth ergitthdistance, in metres, as 
defined in Fable 34-4 1.3.8 


G) 
D 
l 


Table 3.4.1 Definition of G, for the determinatio 
of bottom impact pressure, Par fo 


different regions 


Hull forms 
without 
chines 


Bottom shell region 


Between tangential points or 
chines 


design waterline 


NOTES 


éasured between the bilge tangential points or 
Chines at the LCG. The bilge tangential point is defined 
as the point where a line 50° above the 
horizontal touches the bilge plating, see Fig. 3.2.1. 
girth distance, in metres, measured between the 
waterlines on either side of a hull at the LCG. 


| Section 5 
Local design loads for decks 
and bulkheads 


5.3 Pressure on internal decks, Pin 


5.3.3 The hydrostatic design pressure for decks 
specified as watertight byHheNeaxahAetherty shall be taken as 
that determined by the damage stability analysis and limit of 
watertight integrity. 


Vol 1, Pt 5, Ch 3 


5.10 Design loads for RSA notation assessment 


5.10.2 Where #eNavetAuthert-reatires. watertight 
boundaries for damage control purposes are specified in the 
subdivision and stability standard, the nominated bounding 
decks are to be assigned as watertight beurRdares, see 
Pt 6, Ch 3,10. The pressure heads used in the assessment of 
damage control decks are to be the greater of that 
determined from the Rules or that specified by the Nexe 


Authedty Owner. 


li Section 6 
Other local loads 


6.3 Loads for windows and side lights scuttles ia 


the-shel-envelope, Pyi 
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Volume 1, Part 5, Chapter 4 
Global Design Loads 


Effective Date 1 January 2015 


a Section 3 
Global hull girder loads 


3.3 Vertical wave bending moments 
(Part only shown) 


3.3.3 The bow flare area, Agr, is illustrated in Fig. 4.3.1 
and may be derived as follows: 


Tou is a waterline taken L,/2 m above the design 
draught 
T z in 
C,U 2 
(Part only shown) 


3.3.4 The stern flare area, Asp, is illustrated in Fig. 4.3.1 
and is to be derived as follows: 


To is a waterline taken L;/2 m below the design 
draught 

T = em 

CL 2 


i Section 4 
Extreme hull girder loads 


4.3 Extreme vertical wave bending moments 


4.3.4 Where+recuested If specified by the Owner, the 
extreme hogging and sagging vertical wave bending moment 
or extreme scaling factor, Kex, may be derived from long- 
term ‘in-service’ measurements from a series of ships with 
similar hull forms, mass distributions and areas of operation. 
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Volume 1, Part 6, Chapter 1 


General 
Effective Date 1 January 2015 
E Section 2 
General requirements 
2.2 Plans to be submitted 
2.2.1 Plans are to be of sufficient detail for plan approval 


purposes. For all areas of structure listed below the submitted 
plans are to show all plating thickness, stiffeners sizes and 
spacings, bracket arrangements and connections. Where 
appropriate, the plans should clearly show the allowance for 
corrosion margin or Qwaers-exdra enhanced scantlings. 
Welding, constructional arrangements and tolerances are also 
to be submitted and this may be in the form of a booklet. 


2.5 Enhanced scantlings 


2.5.1 Where scantlings in excess of the approved Rule 
requirement are fitted at defined locations as corrosion 
margins or for other purposes, as-specited-bythe-Owner a 
notation ES, ‘Enhanced Scantlings’, will be assigned and it 
will be accompanied by a list giving items to which the 
enhancement has been applied and the increase in scantling. 
For example, the item ‘bottom shell (strakes A, B, C, D) +2’ 
will indicate that an extra 2 mm has been fitted to the bottom 
shell of the ship for the particular strakes listed, see also 
Ch 6,2.10. In addition the plans submitted for approval are to 
contain the enhanced scantling plan, together with the 
nominal thickness, less the enhancement adjacent, in brackets. 


29 


Vol 1, Pt 6, Ch 2 


Volume 1, Part 6, Chapter 2 
Design Tools 


Effective Date 1 January 2015 


E Section 3 
Buckling 


3.1 General 


3.1.4 The buckling requirements are to be met using the 
net scantlings, hence any additional thickness for corrosion 
margin or Qwrers-extra enhanced scantlings is not included in 
the scantlings used to assess the buckling performance. For 
enhanced scantlings, see Pt 3, Ch 6,6. For corrosion margins, 
see Pt 6, Ch 6,2.10. 
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Volume 1, Part 6, Chapter 3 
Scantling Determination 


Effective Date 1 January 2015 


a Section 1 
General 
1.3 Direct calculations 
laa: The extent of direct calculation required will depend 


on the ship’s structural configuration and operational require- 
ments and is to be agreed between the designer, Owner, 
Naval Administration and Lloyd’s Register (hereinafter referred 
to as ‘LR’) at an early stage in the plan approval process. 


B Section 2 

Minimum structural requirements 
2.2 Corrosion margin 
2.2.1 The minimum thicknesses given in Table 3.2.1 are 


based on the assumption that the correct coatings are used 
and a proper maintenance regime is employed such that there 
is negligible loss in strength B¥ due to corrosion. Where this is 
not the case the minimum thickness will be specially consid- 


ered. Reatirersentsfer For corrosion margins, are-gtverda 
see Pt 6, Ch 6,2.10. 


B Section 3 
NS1 scantling determination 
3.1 General 
3.1.2 The scantlings given in this Section are based on 


the assumption that the correct coatings are used and a 
proper maintenance regime is employed such that there is 
negligible loss in strength by due to corrosion. For corrosion 
margins, see Ch 6,2.10. 


a Section 4 
NS2 and NS3 scantling 
determination 

4.1 General 

4.1.5 The scantlings in this Section are based on the 


assumption that the correct coatings are used and a proper 
maintenance regime is employed such that there is negligible 
loss in strength fer due to corrosion. For corrosion margins, 
see Ch 6,2.10. 


31 


a Section 7 
Single bottom structures 
7.1 General 
7.125 Watertight girders and floors or girders and floors 


forming the boundaries of tank spaces are to comply with the 
requirements for watertight bulkheads and deep tanks as 
detailed in Section 9. Gersideratiorn-shouid_be-givernto-the 
additiern-ofe-ceresion margin in-excess—oHthat specitecia 


For corrosion margins, see Ch 6,2.10. 


E Section 8 
Double bottom structures 
8.1 General 
8.1.6 Where a floor, girder or inner bottom plating forms 


the boundary of a tank or part of the watertight subdivision, 
the requirements of Section 9 for deep tanks and watertight 
pulkneeds are e be oe il Censideration shouic-pe 


panei For corrosion margins, see Ch 6,2. 10. 


E Section 15 
Strengthening for wave impact 
loads above waterline 

15.1 General 

15.1.3. The scantling requirements contained in this 


Section are based on no permanent set of plating. If 
acceptable te+he-Owrer, special consideration will be given 
to an alternative plating performance speciHicatesa standard 
where specified. Areas designed in accordance with an 
alternative performance specification are to be clearly marked 
on the plans. Direct calculations may be used to determine 
the required scantlings. 
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Volume 1, Part 6, Chapter 4 
Hull Girder Strength 


Effective Date 1 January 2015 


a Section 1 
General 
1.2 Hull girder strength notations 
1.2.1 The following notations are available for all ships 


with regard to global hull girder strength aspects: 

e ESA1, ESA2 Extreme strength assessment. 

e RSA1, RSA2, RSA3 Residual strength assessment. 

A distinction is made between levels of performance and 
levels of assessment; the numeral in the notation reflects the 
level of assessment. Levels of performance are denoted by 
the letters A, B, C for collision or grounding damage and 
numerals |, Il and Ill for damage from military threats and are 
confidential to the Owner. See 4.2 for non-military threats and 
Pt 4, Ch 2,7 for military threats. 


1.2.7 Three assessment and performance levels are 
available for the residual strength assessment notation. RSA1, 
the assessment Level 1 residual strength assessment, and 
performance level A is are recommended as a minimum for 
all ships of groups NS1 and NS2. However, it is the 
responsibility of the Owner to specify the level of residual 
strength assessment required. 


a Section 2 
Hull girder strength 
2.6 Buckling strength 
2.6.2 When a Level 2 extreme strength assessment is 


applied, the Owner may specify in the tailoring document that 
the buckling assessment of plate panels subject to compres- 
sive stresses is not required. In this case the buckling 
requirements of Ch 2,3.3 may be relaxed. The requirements of 
Ch 2,3.6 for shear buckling and the remainder of Ch 2,3 must 
always be complied with. 


a Section 4 
Residual Strength Assessment, 
RSA 

4.2 Extent of damage and analysis 

4.2.1 The extent of damage to be considered is defined 


below. Unless otherwise s#edlated specified by the Owner it 
will not be necessary to consider the consequences of 
combining damage extents from different weapon threats or 
damage scenarios. 
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4.3 Determination of critical sections 

4.3.3 For Level 1 and 2 residual strength assessments, 
damaged areas are to be considered at approximately the 
longitudinal positions Lp/4, Lp/2 and 3Lp/4. The geometric 
properties of critical transverse sections in way of these 
damaged areas are to be considered. Other longitudinal 
positions may also need to be considered depending on the 
internal arrangement or structural arrangement of the ship or 
the Owrers-recuired specified residual strength specication 


requirements. 
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Volume 1, Part 6, Chapter 6 
Material and Welding Requirements 


Effective Date 1 January 2015 


E Section 1 
General 


1.4 Builder’s facilities 
1.4.1 The buildings used for production and storage are 
to be of suitable construction and equipped to provide the 


required environment, and are also to comply with any teeater 


NavalAtthortrocuirererts specified standard(s). 


H Section 2 
Materials 


2.2 Grade of steel 


(Part only shown) 
Table 6.2.1 Material classes and grades in-general 


Structural member category Material class/minimum grade 


PRIMARY 


B1. Bottom plating, including keel plate 
B2. Strength deck plating, excluding that belonging to the Special category Class II within 6;64p 0,4Lp amidships 
B3. Continuous longitudinal plating of strength members above strength deck Grade A/AH outside 0,4LR 

B4. Uppermost strake in longitudinal bulkhead amidships 


SPECIAL 


C4. Bilge strake in ships with double bottom over the full breadth and length less than 150 m; Class II within 0,6LR amidships 
see-Nete+ Class | outside 0,6LR amidships 


ADDITIONAL REQUIREMENTS FOR SINGLE STRENGTH DECK SHIPS OF LENGTH GREATER THAN 150 m 


B+ Hoch Grade B/AH within 0,4Lp amidships 
D1. 
D2. 


5 BAH within OAL, amidehi 


Single strakes required to be of Class Ill or of Grade E/EH and within 0,4Lp amidships are to have breadths not less than 

800 + 5Lp mm, but need not be greater than 1800 mm, unless limited by the geometry of the ship’s design. 

For strength members not mentioned, Grade A/AH may be generally used. 

Steel grade is to correspond to the as-fitted thickness. 

Plating materials for sternframes supporting the rudder and propeller boss, rudders, rudder horns and shaft brackets are, in general, not 
to be of lower grades than corresponding to Class Il. For rudder and rudder body plates subjected to stress concentrations (e.g., in way 
of lower support of semi-spade rudders or at upper part of spade rudders) Class Ill is to be applied. 

RAS seating and support structure are to be of Grade D/DH for t < 20 mm and Grade E/EH for t > 20 mm. For ships operating in cold 
weather RAS seating and support structure are to be of Grade E/EH. 

Corner inserts in way of complex openings such as for lifts and side doors which may impinge on the deck plating or stringer plate are to 
be of Grade D/DH for t < 20 mm and Grade E/EH for t > 20 mm. 

The material class used for reinforcement and the quality of material (i.e., whether mild or higher tensile steel) used for welded 
attachments, such as waterway bars and bilge keels, is to be similar to that of the hull envelope plating in way. Where attachments are 
made to rounded gunwale plates, special consideration will be given to the required grade of steel, taking account of the intended 
structural arrangements and attachment details. 

The material class for deck plating, sheerstrake and upper strake of longitudinal bulkhead within 0,4Lp amidships is also to be applied at 
structural breaks of the superstructure, irrespective of position. 

Engine seat top plates outside 0,6Lp amidships may be Grade A/AH. Steel grade requirement for top plates within 0,6LR amidships will 
be specially considered. 
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Table 6.2.3 Grades of steel for refrigerated spaces 
with a minimum design temperature 
below 0°C 


Minimum design 
temperature, in °C 


Thickness, in mm Grades of steel 


O to -10 t< 
12,5<t< 
t> 


—06- +e-—26 
<-10 to -25 


-25 +e —40 < 
<-25 to -40 > FH/LT-FH 
(see also Ch 3,6 of 
the Rules for 
Materials) 


2.10 Corrosion margin 


2.10.1 The scantlings determined from the formulae 
provided in the Rules assume that the materials used are 
selected, manufactured and protected in such a way that 
there is negligible loss in strength by due to corrosion. 


2.10.3 For naval auxiliaries with scantlings in accordance 
with the Rules and Regulations for the Classification of Ships 
(NSA) or vessels with scantlings in accordance with the Rules 
and Regulations for the Classification of Special Service Craft 
(NS4), the corrosion margins, where specified in those Rules, 
are to be applied. 


2140-3 2.10.4 It is the responsibility of the Owner to specify 
corrosion margins which meet their operational requirements. 
Where the Owner does not specify corrosion margins, it is 
recommended that #e+elewsng corrosion margins be applied 
to net scantlings calculated by these Rules-tegardiess-eHthe 
bype-etcorresien-pretecton-ftted in areas of the ship’s struc- 


ture where corrosion or wear may be expected to occur in 
service. The following recommendations are offered as guidance: 
+0,5 mm all hull envelope plating below a line, 1,0 m, 
above the design waterline 
+ 0,5 mm of all plating forming the boundary of tanks 
+ 0,5 mm plating forming the lower boundary of wet 
spaces as appropriate 
+2,0 mm to the keel plate- 
+ 1,5 mm to flight deck plating. 
Consideration should also be given to the addition of a 
corrosion margin te in the following areas: 
a. 
—Plating-ancd-stttering-atthetoweredgeof bulkheads 
beundinguwetspaces- 
e The lower portion of stiffeners located within wet spaces. 
Stiffeners located within tanks. 
All tanks containing corrosive fluids and areas where 
spillage of corrosive fluids could occur. 
e The base of mast structures. 
All uncoated structures. 


2.10.5 Where a corrosion margin is specified, submitted 
plans are to be in accordance with Ch 1, 2.2.1. 


240-4 2.10.6 Ships with an Owner specified corrosion 


margin will be eligible for an enhanced scantling notation, see 
Pt 3, Ch6,6. 
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E Section 6 
Inspection and testing procedures 


6.4 Structural testing 


(Part only shown) 
Table 6.6.1 Testing requirements 


Item to be tested Testing procedure Installation testing requirement 


Double bottom tanks Structural (1) The greater of: 

— head of water up to the top of the overflow 

— head of water representing the maximum pressure experienced 
in service for which elastic design criteria were used 


NOTES 

1. Leak or hydropneumatic testing may be accepted, provided that at least one tank of each type is structurally tested, to be selected in 
connection with the approval of the design, see 6.7. 

2. When hose testing cannot be performed without damaging possible outfittings already installed, it may be replaced by a careful visual 

inspection of all the crossings and welded joints. Where necessary, dye penetrant test or ultrasonic leak test may be required. 

Where applicable testing of the after peak is to be carried out after the stern tube has been fitted. 

The highest point of the tank is generally to exclude hatchways. 

f leak or hydropneumatic testing is carried out, arrangements are to be made to ensure that no pressure in excess of 0,30 bar 

0,30 kgf/cm?) can be applied. 

Watertight doors and hatches to be supplied with a test certificate stating the maximum pressure head for which they are suitable. For 

arge watertight closing appliances that cannot be tested, see Pt 4, Ch 3,3.4 or 4.3. 

See also SOLAS Reg. II-1/16. Where the door has had the full hydrostatic test before installation, the hose test may be replaced by 

careful visual examination after full operational tests. 

f the magazine is required to contain an overpressure, for example due to a fire, the testing requirements are to be specified by the Nawal 

Autherdty magazine safety standard. 


6.8 Gastight testing 


6.8.1 Where LR has been requested to witness gastight 
testing is+eauested by the Naval Autherty in accordance with 
a specified standard, the boundaries of citadels and zones 
defined in Pt 4, Ch 1,7 are to be tested for gas tightness using 
a pressure drop test. In addition, compartments containing 
noxious or explosive gases such as Acetone, Dope, 
Flammable stores, Oxygen, etc., are to be subject to a pres- 
sure drop test. 
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Section numbering in brackets reflects any Section 
renumbering necessitated by any of the Notices that update 
the current version of the Rules for Naval Ships. 


Volume 1, Part 1, Chapter 2 


1.1.10 Reference to sub-Section 3.9 now reads 3.10 

1.6.1 Reference to paragraph 3.9.9 now reads 3.10.9 

1.6.1 Reference to paragraph 3.9.12 now reads 
3.10.12 

3.1.2 Reference to sub-Section 3.2 now reads 3.3 

3.2.5 now 3.3.5 Reference to sub-Section 3.11 now 


reads 3.2 


3.3.1(a) now 3.4.1(a) Reference to sub-Section 3.4 


now reads 3.5 
3.3.1(b) now 3.4.1(b) 


Reference to sub-Section 3.5 


now reads 3.6 
3.3.1(c) now 3.4.1(c) 


Reference to sub-Section 3.6 


now reads 3.7 
3.3.1(d) now 3.4.1(d) 


Reference to sub-Section 3.7 


now reads 3.8 
3.3.1(e) now 3.4. 1(e) 


Reference to sub-Section 3.8 


now reads 3.9 


3.3.1(f) now 3.4.7(4 Reference to sub-Section 3.9 


now reads 3.10 


Table 2.3.1 Reference to sub-Section 3.4 
now reads 3.5 

Table 2.3.1 Reference to sub-Section 3.5 
now reads 3.6 

Table 2.3.1 Reference to sub-Section 3.6 
now reads 3.7 

Table 2.3.1 Reference to sub-Section 3.7 
now reads 3.8 

Table 2.3.1 Reference to sub-Section 3.9 
now reads 3.10 

Table 2.3.2 Reference to sub-Section 3.8 
now reads 3.9 

3.8.1 now 3.9.1 Reference to paragraph 3.10.2 
now reads 6.3.3 

3.8.1 now 3.9.7 Reference to paragraph 3.10.3 


now reads 6.3.4 


3.9.1 now 3.10.1 Reference to paragraph 3.9.2 


now reads 3.10.2 
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Cross-references 


3.11.1(c) now 3.2. 1(c) Reference to paragraph 3.2.5 


now reads 3.3.5 
3.11.3 now 3.2.3 Reference to paragraph 3.2.5 now 
reads 3.3.5 
4.1.1 Reference to Chapter 3,1.5.3 now reads 
Chapter 3,1.5.4 


Volume 1, Part 1, Chapter 3 


1.8.2 Reference to paragraph 1.6.6 now reads 1.6.11 

3.2.2 Reference to paragraph 1.5.8 now reads 1.5.9 

3.2.2(a) Reference to paragraph 1.5.8 now reads 1.5.9 

3.2.4 Reference to paragraph 1.5.4 now reads 1.5.5 

5.3.1 Reference to paragraph 1.5.4 now reads 1.5.5 

Table 3.5.1 Reference to paragraph 1.5.3 now 
reads 1.5.4 

Table 3.5.1 Reference to paragraph 1.5.4 now 
reads 1.5.5 

5.4.2 Reference to paragraph 1.5.9 now reads 1.5.10 

Table 3.6.1 Reference to paragraph 1.5.8 now 


reads 1.5.9 


Volume 1, Part 3, Chapter 1 
3.1.4 Reference to Part 1, Chapter 2,3.11 now reads 
Part 1, Chapter 2,3.2 


Volume 1, Part 3, Chapter 2 
1.5.8 Reference to Pt, 1, Ch 2,3.6.9 now reads Pt 1, 
Ch 2,3.6.1 


Volume 1, Part 3, Chapter 5 
1.3.4 Reference to Part 1, Chapter 2,3.5 now reads 
Part 1, Chapter 2,3.6 


Volume 1, Part 3, Chapter 6 
5.1.2 Reference to Part 1, Chapter 2,3.9.5 now reads 
Part 1, Chapter 2,3.10.4 

Please note that the reference to the Rules for Ships is 
incorrect and should be deleted. This reference refers to the 
Rules for Naval Ships. 


Volume 1, Part 4, Chapter 1 


2.2.4 Reference to Part 1, Chapter 2,3.9.7 now reads 


Part 1, Chapter 2,3.10.7 


Cross-references 


Volume 1, Part 4, Chapter 3 


3.6.1 Reference to Part 1, Chapter 2,3.5 now reads 


Part 1, Chapter 2,3.6 


Volume 1, Part 5, Chapter 2 


4.4.1 Reference to Part 1, Chapter 2,3.8 now reads 


Part 1, Chapter 2,3.9 


Volume 1, Part 6, Chapter 4 


1.1.4 Reference to Part 1, Chapter 2,3.6.1 now reads 
Part 1, Chapter 2,3.7.1 
11.6 Reference to Part 1, Chapter 2,3.6.1 now reads 


Part 1, Chapter 2,3.7.1 


Volume 1, Part 6, Chapter 6 
2.6.2 Reference to Part 1, Chapter 2,3.9 now reads 
Part 1, Chapter 2,3.10 


Volume 2, Part 1, Chapter 1 
6.11.3 Reference to Volume 1, Part 1, Chapter 2,3.11 
now reads Volume 1, Part 1, Chapter 2,3.2 


Volume 2, Part 1, Chapter 5 
1.1.2 Reference to Volume 1, Part 1, Chapter 2,3.8 
now reads Volume 1, Part 1, Chapter 2,3.9 


Volume 2, Part 11, Chapter 3 
1.1.4 Reference to Volume 1, Part 1, Chapter 2,3.11 
now reads Volume 1, Part 1, Chapter 2,3.2 


Volume 3, Part 1, Chapter 1 


Reference to Volume 1, Part 1, 
Chapter 2,3.9.13 now reads Volume 1, Part 1, 
Chapter 2,3.10.13 


Reference to Volume 1, Part 1, 
Chapter 2,3.9.13 now reads Volume 1, Part 1, 
Chapter 2,3.10.13 


Reference to Volume 1, Part 1, 
Chapter 2,3.9.13 now reads Volume 1, Part 1, 
Chapter 2,3.10.13 


Reference to Volume 1, Part 1, 
Chapter 2,3.9.13 now reads Volume 1, Part 1, 
Chapter 2,3.10.13 


Reference to Volume 1, Part 1, 
Chapter 2,3.9.13 now reads Volume 1, Part 1, 
Chapter 2,3.10.13 
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e] Reference to Volume 1, Part 1, 
Chapter 2,3.9.13 now reads Volume 1, Part 1, 
Chapter 2,3.10.13 

eae Reference to Volume 1, Part 1, 


Chapter 2,3.9.13 now reads Volume 1, Part 1, 
Chapter 2,3.10.13 


Volume 3, Part 1, Chapter 2 
1.1.4 


Reference to Volume 1, Part 1, Chapter 2,3.8.2 
now reads Volume 1, Part 1, Chapter 2,3.9.2 


Volume 3, Part 1, Chapter 6 


Ee] Reference to Volume 1, Part 1, Chapter 2,3.11 
now reads Volume 1, Part 1, Chapter 2,3.2 
ose] Reference to Volume 1, Part 1, Chapter 2,3.11 


now reads Volume 1, Part 1, Chapter 2,3.2 


Volume 3, Part 3, Chapter 1 
6.2.3 


Reference to Volume 1, Part 1, Chapter 2,3.11 
now reads Volume 1, Part 1, Chapter 2,3.2 


Volume 3, Part 3, Chapter 2 


'3.1.1(a) Reference to Volume 1, Part 1, Chapter 2,3.7 
now reads Volume 1, Part 1, Chapter 2,3.8 
ETa Reference to Volume 1, Part 1, Chapter 2,3.8 


now reads Volume 1, Part 1, Chapter 2,3.9 


Volume 3, Part 3, Chapter 3 
o] 


Reference to Volume 1, Part 1, Chapter 2,3.7 
now reads Volume 1, Part 1, Chapter 2,3.8 


Volume 3, Part 3, Chapter 4 
mD 


Reference to Volume 1, Part 1, Chapter 2,3.7 
now reads Volume 1, Part 1, Chapter 2,3.8 


Volume 3, Part 3, Chapter 5 
3.2.1(a) 


Reference to Volume 1, Part 1, Chapter 2,3.7 
now reads Volume 1, Part 1, Chapter 2,3.8 


Volume 3, Part 3, Chapter 6 


1.3.1 Reference to Volume 1, Part 1, Chapter 2,3.11 


now reads Volume 1, Part 1, Chapter 2,3.2 
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